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[Name of Document] Claims 

[ Claim 1 ] A composition which contains a polymer compound comprising 
a repeating unit of the following formula (1) or (2) and having 
a polystyrene-reduced number -average molecular weight of 10 3 to 10 B , 
and a compound which exhibits light emission from the triplet 
excited state. 

Ar 1 Ar 2 

i I 0) 

X 1 X 2 

[wherein Ar 1 and Ar 2 each Independently represent a trivalent 
aromatic hydrocarbon group or a trivalent heterocyclic group. X 1 
and X 2 each Independently represent O, S, C(=o), S(-O), so 2 , c(R l )(R a ), 
Si(R 3 )(R*), N{R S ), B(R 6 ), P(R 7 ) or P{=0)(R e ), (wherein R 1 , R 3 , R 3 , 
R 4 , R 5 , R 6 , R 7 and R 8 each independently represent a hydrogen atom, 
halogen atom, alkyl group, alkyloxy group, alkylthio group, aryl 
group, aryloxy group , arylthio group, arylalkyl group, aryialkyloxy 
group, arylalkylthio group . acyl group, acyloxy group , amide group, 
acid imide group, imine residue, amino group, substituted amino 
group, substituted silyl group, substituted silyloxy group, 
substituted silyl thio group. substituted sllyiamino group, 
monovalent heterocyclic group, heteroaryloxy group, 
heteroarylthlo group, arylalkenyl group, arylethynyl group, 
carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, 
arylalkyloxycarbonyl group, heteroaryloxycarbonyl group or cyano 
group. (R 1 and R z ) or (R 3 and R 4 ) may mutually be connected to form 
a ring); wherein X 1 and X 2 are not the same excepting the case of 
S or S1(R 3 ) (R 4 ) . X 1 and kr 2 bond to adjacent carbon atoms in the 
aromatic ring of Ar 1 , and X 2 and Ar 1 bond to adjacent carbon atoms 
in the aromatic ring of Ar 2 ? 
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K 3 - 



-Ar 4 - 



[wherein Ar 3 and Ar 4 each independently represent a trivalent 
aromatic hydrocarbon group or a trivalent heterocyclic group. X 3 
and x 4 each Independently represent N, 6, P, C(R 9 ) or Si(R 10 ), 
{wherein R* and R 10 each independently represent a hydrogen atom, 
halogen atom, alkyl group, alkyloxy group, alkylthio group, aryl 
group, aryloxy group, aryl thio group . aryl alkyl group, arylalkyloxy 
group, arylalkylthio group, acyl group, acyloxy group , amide group, 
acid imlde group, imine residue, amino group, substituted amino 
group, substituted silyl group, substituted silyloxy group, 
substituted sllylthlo group, substituted silylamino group, 
monovalent heterocyclic group. heteroaryloxy group, 
heteroarylthio group, arylalkenyl group, arylethynyl group, 
carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, 
arylalkyloxycarbonyl group, heteroaryloxycarbonyl group or cyano 
group ) . X 3 and X* are not the same , X 3 and Ar 4 bond to adjacent carbon 
atoms in the aromatic ring of Ar 3 , and X 4 and Ar 3 bond to adjacent 
carbon atoms in the aromatic ring of Ar 4 ] . 

[Claim 2] The composition according to Claim 1, wherein X 1 in the 



formula (1) isC(R 1 )(R 2 ), Si(R 3 )(R 4 ), N(R 5 ), B(R 6 ), P(R 7 ) orP(=0)(R fl ) 



(wherein, R 1 to R e represent the same meaning as defined above). 
[Claim 3] The composition according to Claim 1, wherein the 
repeating unit represented by the formula (1) defined above is a 
repeating unit represented by following formula (3): 




(3) 



R 1 



>12 
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[wherein Ar 1 and Ar 3 represent the same meaning as defined above. 
R 11 and R 12 each independently represent a hydrogen atom, halogen 
atom, alkyl group, aryl group, arylalkyl group or monovalent 
heterocyclic group; R 11 and R 12 may mutually be connected to form 
a ring. X s represents O, £, C(-O), S(=0), S0 2 , Si(R 3 )(R 4 ), N(R S ), 
B(R 6 ), P(R 7 ) orP(=0)(R 8 ) (wherein, R 3 , R\ R 5 , R s , R 7 and R 8 represent 
the same meaning as defined above}]. 

[Claim 4] The composition according to Claim 3, wherein the 
repeating unit represented by the formula (3) defined above is a 
repeating unit represented by following formula (4): 



r" r 15 r 16 r 17 




(4) 



[wherein X s , R 11 and R 12 represent the same meaning as defined above. 
R 13 , R 1 *, R 15 , R lfi . R 17 and R 19 each independently represent a hydrogen 
atom, halogen atom, alkyl group, alkyloxy group, alkyl th±o group, 
aryl group, aryloxy group, arylthio group, arylalkyl group, 
arylalkyloxy group , arylalkyl thio group , acyl group, acyloxy group , 
amide group, acid imide group, lmlne residue, amino group, 
substituted amino group, substituted silyl group, substituted 
silyloxy group, substituted silylthio group, substituted 
silylamino group, monovalent heterocyclic group, heteroaryloxy 
group , heteroary lthio group , arylalkenyl group , arylethynyl group , 
carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, 
arylalkyloxycarbonyl group, heteroaryloxycarbonyl group or cyano 
group. (R 14 and R 15 ) or (R 16 and R 17 ) may mutually be connected to 
form a ring) . 

[Claim 5 ] The composition according to Claim 4 wherein X s is an oxygen 



09$llfl20H(£)20lf33# f$:SUGHRUE MION ZINN MA $f:Mf»llW- (I) 



F.: 005 



JP2003-343243 

6 

atom. 

[Claim 6] The composition according to Claim 1, further having a 
repeating unit represented by the following formula ( 5 ) , ( 6 ) , { 7 ) 
or (8): 

-Ar 5 - (5) 

-Ar 5 -X 6 -(Ar fi ~X 7 ) ft -Ar 7 - (6) 

-Ar 5 -X 7 - (7) 

-X 7 - (8) 
[wherein Ar 5 , Ar 6 and Ar 7 each independently represent an arylene 
group, divalent heterocyclic group or divalent group having a metal 
complex structure. X 6 represents — C=C — , — N{R 21 ) — or — 
(SiR"R 23 ) y - . X 7 represents -CH i9 =CR 20 -, -C=C~, -N(R 21 )- or - 
(siR 22 R 23 ) y — . R 19 and R 20 each independently represent a hydrogen 
atom, alkyl group, aryl group, monovalent heterocyclic group, 
carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, 
arylalkyloxycarbonyl group, heteroaryloxycarbonyl group or cyano 
group . R 21 , R 22 and R 23 each independently represent a hydrogen atom, 
alkyl group, aryl group, monovalent heterocyclic group or arylalkyl 
group, a represents an integer of O or 1 and b represents an integer 
of 1 to 12] . 

[Claim 7] The polymer compound according to Claim 6 wherein the 
formula ( 5 ) is a repeating unit represented by the following formula 
(9). (10). (11), (12), (13) or (14): 




[wherein R 2i represents a halogen atom, alkyl group, alkyloxy group, 
alkyl thio group, aryl group, aryloxy group, arylthlo group, 
arylalkyl group, arylalkyloxy group, arylalkyl thio group, acyl 
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group, acyloxy group, amide group, acid imide group, imine residue, 
amino group, substituted amino group, substituted silyl group, 
substituted silyloxy group, substituted sllylthio group, 
substituted sllylamino group, monovalent heterocyclic group, 
heteroaryloxy group, heteroarylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, alkoxycarbonyl group, 
aryloxycarbonyl group, arylalkyloxycarbonyl group, 

heteroaryloxycarbonyl group or cyano group. c represents an 
integer of 0 to 4] ; 



[wherein R" and R" each independently represent a halogen atom, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group, imine residue, amino group, substituted amino group, 
substituted silyl group, substituted silyloxy group, substituted 
sllylthio group, substituted sllylamino group, monovalent 
heterocyclic group, heteroaryloxy group, heteroarylthio group, 
arylalkenyl group, arylethynyl group, carboxyl group, 
alkoxycarbonyl group , aryloxycarbonyl group , arylalkyloxycarbonyl 
group, heteroaryloxycarbonyl group or cyano group, d and e each 
independently represent an integer of 0 to 3 ] ; 




(10) 
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01) 



[wherein R 27 and R 30 each independently represent a halogen atom, 
alkyl group, alkyloxy group, alkyl thio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group, imine residue, amino group, substituted amino group, 
substituted silyl group, substituted silyloxy group, substituted 
silylthio group. substituted silylamlno group, monovalent 
heterocyclic group, heteroaryloxy group, heteroarylthio group, 
arylalkenyl group, arylethynyl group, carboxyl group, 
alkoxycarbony 1 group , aryloxycarbonyl group , arylalkyloxycarbonyl 
group , heteroaryloxycarbonyl group or cyano group . R 2e and R 2 * each 
independently represent a hydrogen atom, alkyl group, aryl group, 
monovalent heterocyclic group, carboxyl group, alkoxycarbonyl 
group, aryloxycarbonyl group, arylalkyloxycarbonyl group, 
heteroaryloxycarbonyl group or cyano group]; 



[wherein R 31 represents a halogen atom, alkyl group, alkyloxy group, 
alkylthio group, aryl group, aryloxy group, arylthio group, 
arylalkyl group, arylalkyloxy group, arylalkylthio group, acyl 
group, acyloxy group, amide group, acid imide group, imine residue, 




(12) 
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amino group, substituted amino group, substituted gilyl group, 
substituted silyloxy group, substituted silylthio group, 
substituted silylamino group, monovalent heterocyclic group, 
heteroaryloxy group, heteroarylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, alkoxycarbonyl group, 
aryloxycarbonyl group, arylalkyloxycarbonyl group, 

heteroaryloxycarbonyl group or cyano group . h represents an 
integer of 0 to 2- Ar 8 and Ar 9 each independently represent an 
arylene group . divalent heterocyclic group or divalent group having 
a metal complex structure, i and j each independently represent 
an integer of 0 or 1. X fl represents 0, S, SO, SOi, Se or Te]; 



[wherein R 32 and R 33 each independently represent a halogen atom, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group, imine residue, amino group, substituted amino group, 
substituted silyl group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group, monovalent 
heterocyclic group, heteroaryloxy group, heteroarylthio group, 
arylalkenyl group, arylethynyl group, carboxyl group, 
alkoxycarbonyl group , aryloxycarbonyl group , arylalkyloxycarbonyl 
group, heteroaryloxycarbonyl group or cyano group, k and 1 each 
independently represent an integer of 0 to 4, X 9 represents 0, S, 
SO, SOi, Se, Te, N~R 34 or SiR 35 R 3 *. X 1D and X 11 each independently 
represent N or C-R 37 . R 3 \ R 35 , R 36 and R 37 each independently 
represent a hydrogen atom, alkyl group, aryl group, arylalkyl group 
or monovalent heterocyclic group]; and 
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[wherein R 36 and R 43 each independently represent a halogen atoms, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthlo group, acyl group, acyloxy group, amide group, acid 
imide group, imine residue, amino group, substituted amino group, 
substituted sllyl group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group, monovalent 
heterocyclic group, heteroaryloxy group, heteroarylthlo group, 
arylalkenyl group, arylethynyl group, carboxyl group, 
alkoxycarbonyl group, aryloxycarbonyl group , arylalkyloxycarbonyl 
group, heteroaryioxycarbonyl group or cyano group, m and n each 
independently represent an integer of 0 to 4. R 3 *, R 40 , R 41 and R 42 
each Independently represent a hydrogen atom, alkyl group, aryl 
group. monovalent heterocyclic group, carboxyl group, 
alkoxycarbonyl group , aryloxycarbonyl group , arylalkyloxycarbony 1 
group, heteroaryioxycarbonyl group or cyano group. Ar 10 represents 
an arylene group, divalent heterocyclic group or divalent group 
having a metal complex structure] . 

[Claim B] The polymer compound according to Claim 6 wherein the 
repeating unit represented by the above defined formula (5) is a 
repeating unit represented by formula (15): 



09$lll20H(i)2:Et3 4,t &*:SUGHRUE MION ZINN MA M:ft»fit>Mlf) 



R : 0 0 5 

JP2003- 343243 



3T- 



1- 

in? 



[wherein Ar 11 , Ar 12 , Ar" and Ar 1 * each independently represent an 
arylene group or divalent heterocyclic group. Ar 15 , Ar" and Ar 17 
each independently represent an arylene group or monovalent 
heterocyclic group. o and p each independently represent an 
integer of 0 or 1, and 0-o+p=l] . 

[Claim 9] The composition according to any one of Claims 1 to 8 
wherein the total amount of the repeating unit represented by the 
formulas (1) and (2) is 10 % by mole or more based on an amount 
of whole repeating units. 

[Claim 10] The composition according to any one of Claims 1 to 9 
further including at least one kind of materials selected from a 
hole transporting material, an electron transporting material and 
a light emitting material, 

[Claim 11] An ink composition comprising a polymer light emitting 
material according to any one of Claims 1 to 9. 
[Claim 12] The ink composition according to Claim 11 having 1 to 
100 mPa ■ e of viscosity at 25BC. 

[Claim 13] A light emitting thin film comprising a composition 
according to any one of Claims 1 to 9 . 

[Claim 14] A conductive thin film comprising a composition according 
to any one of Claims 1 to 9, 

[Claim 15] An organic semiconductor thin film comprising a 

composition according to any one of Claims 1 to 9. 

[Claim 16] A polymer light emitting device having a layer comprising 
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a light emitting material according to any one of Claims 1 to 9 
between electrodes consisting of an anode and a cathode. 
[Claim 171 The polymer light emitting device according to Claim 
16, wherein the light emission layer further comprises a hole 
transporting material, an electron transporting material or a 
light -emitting material. 

[Claim 18] A flat light source comprising a polymer light emitting 
device according to any one of Claims 16 to 17. 

[Claim 19] A segment display comprising a polymer light emitting 

device according to any one of Claims 16 to 17. 

[Claim 20] A dot matrix display comprising a polymer light emitting 

device according to any one of Claims 16 to 17. 

[Claim 21] A liquid crystal display comprising a backlight composed 

of a polymer light emitting device according to any one of Claims 

16 to 17. 

[Claim 22] An illumination comprising a polymer light emitting 
device according to any one of Claims 16 to 17- 
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[Name of Document] SPECIFICATION 

[Title of the invention] COMPOSITION AND POLYMER LIGHT EMITTING 
DEVICE 

[Technical Field] 
[0001] 

The present invention relates to a a composition which contains 
a polymer compound and a compound exhibiting light emission from 
the triplet excited state, and a polymer light emitting device. 
[Background Art] 
[0002] 

It is known that a device using in a light emitting layer a 
compound showing light emission from the triplet excited state 
(hereinafter, referred to as triplet light emitting compound in 
some cases) as a light emitting material used in a light emitting 
layer of a light emitting device exhibits high light emitting 
efficiency. 
[0003] 

When a triplet light emitting compound is used in a light emission 

layer, the compound Is occasionally used as a composition with 

adding a polymer compound as a matrix. As an example of the 

composition comprising a polymer compound as a matrix in addition 

to a triplet light emitting compound, disclosed is a composition 

k v adding 
obtained °? 

2,8,12,17-tetraethyl"3,7,13,18-tetramethylporphyrin as a low 
molecular weight triplet light emitting compound to a polymer 
compound having a repeating unit of f luorenediyl group . [Non -patent 
literature 1] 
[00041 

[Nonpatent literature 1] APPLIED PHYSICS LETTERS. 80. 13, 2308 
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(2002) . 

[Disclosure of the Invention 1 

[Problems to be solved by the Invention 

[0005] 

The object of the invention Is to provide a composition 
comprising a compound exhibiting light emission from the triplet 
excited state and a polymer compound, thereby enhancing light 
emitting efficiency of a device using this in a light emitting layer 
of a light emitting device. 
[0006] 

That is, the invention provides a composition which contains 
a polymer compound comprising a repeating unit of the following 
formula (1) or (2) and having a polystyrene-reduced number-average 
molecular weight of 10 3 to 10 a , and a compound which exhibits light 
emission from the triplet excited state. 




(1) 



[wherein, Ar 1 and Ar 2 each independently represent a trivalent 
aromatic hydrocarbon group or a trivalent heterocyclic group, X 1 
and X 2 each independently represent O, S, C(=0), S(-O) , S0 2 , CtR 1 } (R J ) , 
Si(R s )(R*). N(R S ), B(R 6 ), P(R T ) orP(-0)(R 8 ) (wherein R 1 , R 2 , R 3 , R\ 
r 5 , r 6 , R 7 and R B each independently represent a hydrogen atom, 
halogen atom, alkyl group, alkyloxy group, alkylthio group, aryl 
group, aryloxy group, arylthio group, arylalkyl group, arylalkyloxy 
group, arylalkyl thio group . acyi group, acyloxy group , amide group, 
acid imide group, inline residue, amino group, substituted amino 
group, substituted sllyl group, substituted silyloxy group, 
substituted silylthio group, substituted silylamino group, 
monovalent heterocyclic group, heteroaryloxy group, 
heteroarylthio group, arylalkenyl group, arylethynyl group, 
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carboxyl group, alkoxycarbonyl group, aryloxycarbonyi group, 
arylalkyloxycarbonyl group, heteroarylo*ycarbonyl group or cyano 
group. ( R 1 and R 2 ) or (R s and R 4 ) may mutually be connected to form 
a ring) ; wherein X 1 and X 2 are not the same excepting the case of 
S or Si(R 3 )(RV X 1 and Ar 2 bond to adjacent carbon atoms in the 
aromatic ring of Ar\ and X 2 and Ar 1 bond to adjacent carbon atoms 
in the aromatic ring of Ar 2 ; 

L L 

X 3 X 4 

[wherein Ar 3 and Ar 4 each independently represent a trivalent 
aromatic hydrocarbon group or a trivalent heterocyclic group. X 3 
and X 4 each independently represent N, B, P. C(R 9 ) or Si<R 10 ) (wherein 
R 9 and R 10 each independently represent a hydrogen atom, halogen 
atom, alkyl group, alKyloxy group, alkylthlo group, aryl group, 
aryloxy group, arylthio group . arylalkyl group , arylalkyloxy group , 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group, imine residue, amino group, substituted amino group, 
substituted silyl group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group, monovalent 
heterocyclic group, heteroaryloxy group, heteroarylthio group, 
arylalkenyl group, arylethynyl group, carboxyl group, 
alkoxycarbonyl group, aryloxycarbonyi group, arylalkyloxycarbonyl 
group, heteroaryloxycarbonyl group or cyano group) ; wherein X 3 and 
X 1 are not the same. X 3 and Ar* bond to adjacent carbon atoms in 
the aromatic ring of Ar 3 , and X 4 and Ar 3 bond to adjacent carbon atoms 
in the aromatic ring of Ar*]- 
[Effect of the Invention) 
[0007] 

The light -emitting device using the composition of the invention 
in a light emission layer is excellent in light emitting efficiency. 
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Therefore, the composition of the invention can be suitably applied 
to light emitting materials of polymer LED, thereby employed as 
a material for polymer light emitting devices and organic EL devices 
using the same and the like. 

[Best Mode For Carrying Out The Invention] 

[0006] 

The polymer compound used for the present invention comprises 
the repeating unit represented by the above formula (1) or (2). 
[0009] 

in the above formula ( 1 ) . Ar 1 and Ar 1 each independently represent 
a trivaient aromatic hydrocarbon group or a trivaient heterocyclic 
group . 
[0010] 

The trivaient aromatic hydrocarbon group is an atomic group in 
which three hydrogen atoms are removed from a benzene ring or 
condensed ring of an aromatic hydrocarbon, and the number of carbon 
atoms is usually 6-60, and preferably 6-20. 

Examples of the trivaient aromatic hydrocarbon groups , shown 
as unsubstltuted structure, include the f ollowings - 
[00111 




09$! 1JJ20H&) 208350 f$:SUGHRUE MION ZINN MA H:MWiH?^-(ft) 



R : 0 0 5 



JP2003-343243 

17 




09*Mlji20H@)20l§35fl ^:SUGHRUE MION ZINN MA If iffiMti^Mt) 



R : 0 0 5 P.36 



18 



[0013] 

The trivalent aromatic hydrocarbon group may have a substituent 
on the aromatic hydrocarbon group. The number of carbon atoms of 
the substituent is not counted as the number of carbon atoms of 
the trivalent aromatic hydrocarbon group. 

As the substituent which may be carried on the trivalent aromatic 
hydrocarbon group, exemplified are a halogen atom, alkyl group, 
alhyloxy group, alkylthio group, aryl group, aryloxy group, 
arylthio group, arylalkyl group, arylalkyloxy group, arylalkylthio 
group, acyl group, acyloxy group, amide group, acid imide group, 
imine residue, amino group, substituted amino group, substituted 
sllyl group, substituted silyloxy group, substituted silylthlo 
group, substituted silylamino group, monovalent heterocyclic group, 
hetero aryloxy group, hetero arylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, cyano group, etc. 
[0014] 

The trivalent heterocyclic group is an atomic group in which 
three hydrogen atoms are removed from a heterocyclic compound, and 
the number of carbon atoms is usually 4-60, and preferably 4-20- 
[0015] 

The heterocyclic compound means an organic compound having a 
cyclic structure in vhich at least one heteroatom such as oxygen, 
sulfur, nitrogen, phosphorus, boron, etc. is contained in the cyclic 
structure as the element other than carbon atoms. 
[0016] 

Examples of the trivalent heterocyclic groups, shown as 
unsubstltuted structure, include the foldings. 
[0017] 




[0020] 
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[0024] 
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sr 



[0025] 



FT 



R' R' R' 



R' 



[0026] 

In the above formula, R' each independently represent a hydrogen 
atom, halogen atom, alkyl group, alkoxy group, alkylthlo group, 
the alkylamino group, aryl group, aryloxy group, arylthio group, 
arylamino group, arylalkyl group, arylalkoxy group, arylalkylthio 
group, arylalkylamino group. acyloxy group, amide group, 
arylalkenyl group, arylalkynyl group, monovalent heterocyclic 
group, or cyano group, 

R- each independently represent a hydrogen atom, alkyl group, 
aryl group, arylalkyl group, substituted silyl group, acyl group 
or monovalent heterocyclic group, hetero aryloxy group, and hetero 
arylthio group. 
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[0027] 

The trivalent Heterocyclic group may have a substituent on the 
heterocyclic group, and the number of carbon atoms of the 
substituent is not counted as the number of carbon atoms of the 
heterocyclic group. 
[0028] 

A3 the substituent which may be carried on the trivalent 
heterocyclic group, exemplified are a halogen atom, alkyl group, 
alkyioxy group, alkyithlo group, aryl group, aryloxy group, 
arylthio group, arylalkyl group. arylalkyloxy group , arylalkylthio 
group, acyl group, acyloxy group, amide group, acid imide group, 
imlne residue, amino group, substituted amino group, substituted 
silyl group, substituted silyloxy group, substituted sllyithio 
group, substituted silylamino group, monovalent heterocyclic group, 
hetero aryloxy group, hetero arylthio group arylalkenyl group, 
arylethynyl group, carboxyl group, and cyano group. 
[0029] 

As the halogen atom in the substituent which may be carried on 
the trivalent aromatic hydrocarbon group and the trivalent 
heterocyclic group, fluorine, chlorine, bromine, and iodine are 
exemplified. 
[0030] 

The alkyl group may be any of linear, branched or cyclic, and 
may have a substituent . The number of carbon atoms is usually about 
1 to 20, and specific examples thereof Include methyl group, ethyl 
group, propyl group, i -propyl group . butyl group, and i-butyl group, 
t-butyl group, pentyl group, hexyl group, cyciohexyl group, heptyl 
group, octyl group, 2-ethylhexyl group, nonyl group, decyl group, 
3,7-dimethyloctyl group, lauryl group, trif luoromethyl group, 
pentafluoroethyl group, perf luorobutyl group, perf luorohexyl 
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group, perfluorooctyl group, etc. 
[0031] 

The alkyloxy group may be any of linear, branched or cyclic, 
and may have a substituent. The number of carbon atoms is usually 
about ito 20, and specific examples thereof include methoxy group . 
ethoxy group, propyloxy group, i-propyloxy group, butoxy group, 

1- butoxy 9 roup, t-butoxy group, pentyloxy group, hexyloxy group, 
cyclohexyloxy group, heptyloxy group, octyloxy group. 

2- ethylhexyioxy group, nonyloxy group, decyloxy group. 
3,7-dimethyl octyloxy group. It exemplifies lauryloxy group, 
trifluoromethoxy group, pentaf luoroethoxy group, perf luorobutoxy 
group. perfluorohexyl group, perfluoro octyl group, 
methoxymethyloxy group. 2-methoxy ethyloxy group, etc. 

[0032] 

The alkylthio group may be any of linear, branched or cyclic, 
and may have a substituent- The number of carbon atoms is usually 
about 1 to 20. and specific examples thereof include methylthio 
group, ethylthlo group, propylthio group, i-propylthio group, 
butylthio group, i^butylthio group, t-butylthio group, pentylthio 
group, hexylthio group, the cyclo hexylthio group, heptylthlo group, 
octylthio group. 2-ethylhexylthio group. nonylthio group, 
decylthio group, 3,7-dimethyl octylthio group, laurylthio group, 
trifluoromethylthio group, etc. 
[0033] 

The aryl group may have a substituent . The number of carbon atoms 
is usually about 3 to 60, and specific examples thereof include 
phenyl group, and Cl -C ia alkoxyphenyl group (d-C„ represents the 
number of carbon atoms 1-12. Hereafter the same) , Ci-C„ alkyl phenyl 
group. 1-naphtyl group, 2-naphtyl group, pentafluoro phenyl group, 
pyridyl group, pyridazlnyl group, pyrimidyl group, pyrazyl group. 
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triazyl group, etc. 
[0034] 

The aryloxy group may have a substituent on the aromatic ring. 
The number of carbon atoms is usually about 3 to 60, and specific 
examples thereof include phenoxy group. d-d* alkoxy phenoxy group, 
d-d, alkylphenoxy group. 1-naphtyloxy group. 2-naphtyloxy group, 
pentafluorophenyloxy group, pyridyloxy group, pyridazinyloxy 
group, pyrimidyloxy group, pyrazyloxy group , triazyloxy group . etc. 
[0035] 

The arylthio group may have a substituent on the aromatic ring. 
The number of carbon atoms la usually about 3 to 60, and specific 
examples thereof include phenylthio group, d-C^ alkoxyphenylthlo 
group, d-ds alkylphenylthio group, 1-naphthylthio group. 
2-naphthylthio group, pentafluoro phenylthio group, pyridylthio 
group, pyridasinylthio group, pyrimidylthlo group, pyrazylthio 
group, triazylthio group, etc. 
[0036] 

The arylalkyl group may have a substituent , the number of carbon 
atoms is usually about 1 to 60, and specific examples thereof include 
phenyl-Ci-C^ alkyl group, d-da alkoxyphenyl-d-dz alkyl group, 
Ci-d, alkylphenyl- d-d* alkyl group, 1-naphtyl-d-da alkyl group, 
2-naphtyl- d'di alkyl group, etc. 
[0037] 

The arylalkyloxy group may have a substituent, the number of 
carbon atoms is usually about 7 to 60, and specific examples thereof 
include phenyl-d-dz alko*y group, d-d 2 alkoxyphenyl-d-d* alkoxy 
group, Ci-C 12 alkylphenyl- d-d? alkoxy group. 1-naphtyl-d-di 
alkoxy group, 2-naphtyl- d-C 12 alkoxy group, etc. 
[0038] 

The arylalkylthio group may have a substituent . the number of 
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carbon atoms is usually about 7 to 60 , and specific examples thereof 
include phenyl-C.-C^ alkylthio group- d-Cu alkoxy phenyl-d-d* 
alkylthio group. c x -C ia alkylphenyl-d-dz alkylthio group, 
l-na P htyl-C l -C 11 alkylthio group. 2-naphtyl- d-d* alkylthio group, 
etc. 
10039] 

The acyl group has usually about 2 to 20 carbon atoms, and 
specific examples thereof include acetyl group, propionyl group, 
butyryl group, isobutyryl group, pivaloyl group, benzoyl group, 
txifluoroacetyl group, pentaf luorobenzoyl group, etc. 
[0040] 

The acyloxy group has usually about 2 to 20 carbon atoms, and 
specific examples thereof include acetoxy group . propionyloxy group , 
butyryioxy group, isobutyryloxy group, pivaloyloxy group, 
benzoyloxy group. trifluoro acetyloxy group, 

pentaf luorobenzoyioxy group, etc. 
. [00411 

The amide group has usually about 2 to 20 carbon atoms, and 
specific examples thereof include f ormamide group, acetamide group, 
propioamide group. butyroamide group, benz^lde group, 
trlfluoroacetamide group. pentaf luoro benzamide group, 
dif ormamide group, dlacetoamide group, dipropioamide group, 
dibutyroamide group, dibenzamlde group, ditrifluoro acetamide 
group, dlpentafluorobenz amide group, etc. 
[0042] 

Examples of the acid imide group include residual groups in which 
a hydrogen atom connected with nitrogen atom is removed, and have 
usually about 2 to 60 carbon atoms, preferably 2 to 48 carbon atoms. 
As the concrete examples of acid imide group, the following groups 
are exemplified. 
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[0045] 

The substituted amino group includes an amino group substituted 
by 1 or 2 groups selected from an alkyl group, aryl group, arylalkyl 
group, or monovalent heterocyclic group. Said alfcyl group, aryl 
group, arylalkyl group, or monovalent heterocyclic group may have 
a substituent. 

The number of carbon atoms is usually about 1 to 40, and specific 
examples thereof include methylamino group, dimethylamlno group, 
ethylamino group, diethylamino group, propylamino group, 
dipropylamino group, isopropylamino group, dilsopropylamino group, 
butylamino group, isobutylamlno group, t^butylamino group, 
pentylamino group, hexylamino group, cyclohexylamlno group, 
heptylamlno group, octylamlno group, 2-ethylhexylamino group, 
nonylamino group, decylamino group. 3,7-dimethyloctylamino group, 
laurylamino group, cyclopentylamino group, dicyclo pentylamino 
group, cyclohexylamino group, dicyclohexylamino group, pyrrolidyl 
group, piperldyl group, ditrlfluoromethylamino group, phenylamino 
group, diphenylamino group, C x -Ci 2 alkoxy phenylamino group, 
flMCi-Cw alkoxyphenyl) amino group, fll(d-C» alkylphenyl) amino 
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group, l-naphtylamino group. 2-naphtyiamino group, 
pentafluorophenylamino group. pyridylamlno group, 

pyridazinylamino group, pyrimidylamino group, pyrazylamino group, 
triazylamino group, phenyl-Ci-Cu alkylamino group, C»-C„ 
alkoxyphenyl- C,-C l2 alkylamino group, Cl -C 12 alkylphenyl- Cl -C l2 
alkylamino group, dl(Ci-C„ alkoxy phmyl-Ci-C u alkylamino group, 
di(Ci-C 12 alkylphenyl-d-c^ alkyljainino group, l-naphtyl-C,-^, 
alkylamino group, 2-naphtyl- C^C„ alkylamino group, etc. 
[00461 

The substituted silyl group includes a silyl group substituted 
by 1, 2 or 3 groups selected from an alkyl group, aryl group, 
aryialkyl group, or monovalent heterocyclic group. The number of 
carbon atoms is usually about 1 to 60. and preferably 3 to 30. Said 
alkyl group, aryl group, aryialkyl group, or monovalent 
heterocyclic group may have a substituent. 

Specific examples thereof include trimethylsilyl group, 
triethylsiiyl group, tri-n-propylsilyl group, tri-l-propylsllyi 
group, t-butylsilyl dimethyl silyl group, triphenylsilyl group, 
trl-p-xylylsilyl group, tri benzylsilyl group, 

diphenylmethylsilyl group, t-butyldiphenylsilyl group, 
dime thy iphenyl silyl group, etc. 
[0047] 

The substituted silyloxy group includes a silyloxy group 
(H 3 SiO-) silyl group substituted by 1 , 2 or 3 groups selected from 
an alkyl group, aryl group, aryialkyl group, or monovalent 
heterocyclic group. The number of carbon atoms is usually about 
1 to 60, and preferably 3 to 30. Said alkyl group, aryl group, 
aryialkyl group, or monovalent heterocyclic group may have a 
substituent. 

Specific examples thereof include trimethylsilyloxy group. 
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trlethylsilyloxy group, tri-n-propylsilyloxy group, 
tri-i-propylsilyloxy group, t-butylsilyl dimethyls ilyloxy group, 
triphenylsiiyloxy group. trl-p-*ylylsilyloxy group, tri 
benzylsilyloxy group, diphenyl methylsilyloxy group, t -butyl 
diphenylsilyloxy group, dimethylpheny la ilyloxy group, etc. 
[0048] 

The substituted silylthio group includes a silylthio group 
(H 3 S1S- ) substituted by 1 , 2 or 3 groups selected from an alkyl group, 
aryl group, arylalkyl group, or monovalent heterocyclic group. The 
number of carbon atoms Is usually about 1 to 60, and preferably 
3 to 30. Said alkyl group, aryl group, arylalkyl group , or monovalent 
heterocyclic group may have a substituent. 

specific examples thereof include trimethylsilylthio group, 
triethylsilylthio group, tri-n-propylsilylthlo group, 
tri-i-propylsilylthlo group, t-butylsilyl dimethyls ilylthio group, 
triphenylsilylthio group, tri-p-xylylsilylthio group, 
tribenzylsilyithio group, aiphenylmethylsilylthlo group, 
t~butyldipheny Is ilylthio group, dime thy lpheny Is ilylthio group, 
etc, 
[0049] 

The substituted silylamino group has one or two SI atoms which 
bond to N, and examples of the groups which bond to Si include a 
silylamino group (H3S1NH- or <H3Si)2H-) which is substituted by 
1 to 6 groups selected from an alkyl group, aryl group, arylalkyl 
group, or monovalent heterocyclic group. The number of carbon atoms 
is usually about 1 to 120 . and preferably 3 to 60 . Said alkyl group, 
aryl group, arylalkyl group, or monovalent heterocyclic group may 
have a substituent. 

Specific examples thereof include trUnethylsllylamlno group, 
triethylsilylamlno group, tri-n-propylsilylamino group. 
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tri-i-propylsilylamino group, t-butylsilyl dimethyls ilylamino 
group, triphenylsilylamino group, trl-p-xylylsilylamino group, 
tribenzylsllylamino group, diphenyl methylsilylamino group, 
t-butyl diphenylsilylamino group, Dimethylphenylsilylamino group, 
di(trimethylsllyl) amino group. di(triethyl S Hyl) amino group, 
di(tri-n-propylsilyl) amino group, dittrl-l-propylsilyl) amino 
group, d i(t-butylsilyldimethylsilyl)amino group, 

di(trlphenylsilyl)amlno group, di(tri-p-xylylsilyl)amino group. 
ai(tribenzylsilyl)amlno group, di(diphenyl methylsilyl) amino 
group ( di ( t-butyldiphenylsllyl ) amino group , 

di(dimethylphenylsilyl) amino group, etc 
[0050] 

The monovalent heterocyclic group means an atomic group in vbich 
a hydrogen atom is removed from a heterocyclic compound, the number 
of carbon atoms is usually about 4 to 60, and specific examples 
thereof include thienyl group, C^C 1S alkylthlenyl group, pyroryl 
group, furyl group, pyridyl group, Ci-C w alkyl pyrldyl group, 
Imldazolyl group, pyrazolyl group, triazolyl group, oxazolyl group, 
thiazole group, thiadiazole group, etc. 
[0051] 

Examples of the monovalent heterocyclic group in the hetero 
aryloxy group (the group represented by Q^O- , and Q 1 represents 
a monovalent heterocyclic group) . hetero arylthio group (the group 
represented by Q 2 -S- . and Q* represents a monovalent heterocyclic 
group), and hetero aryloxycarbonyl group (the group represented 
by Q 3 -0(C=0)-, and Q 3 represents a monovalent heterocyclic group) , 
include the groups exemplified as the above monovalent heterocyclic 
group. 
[0052] 

Examples of the aryl groups in arylalkenyl group and arylethynyl 
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group include the same group with the above aryl group. 

The alkenyl group in arylalkenyl group has usually about 2 to 
20 carbon atoms, and examples thereof include vinyl group, 
l-propyrenyl group. 2-propyrenyl group, 3-propyrenyl group, 
butenyl group, pentenyl group, hexenyl group, heptenyl group, 
octenyl group, cyclohexenyl group. 1 , 3-butadienyl group, etc. 
[0053] 

Examples of the alkoxy group in alkoxy carbonyl group include 
the groups exemplified as the above alkoxy group. 
[0054] 

Examples of the aryloxy group in aryloxy carbonyl group include 
the groups exemplified as the above aryloxy group. 
[0055] 

Examples of the alkyloxy group in arylalkyloxy carbonyl group 
include the groups exemplified as the above arylalkyloxy carbonyl 



[0056] 

Examples of the hetero aryloxy group in betero aryloxy carbonyl 
, include the groups exemplified as the above hetero aryloxy 



group . 
[0057] 

in the above R\ the definition and the concrete examples of: the 
halogen atom, alkyl group, alkoxy group, alkylthio group, 
alkylamino group, aryl group, aryloxy group, arylthio group, 
aryiamino group, arylalkyl group, arylalkoxy group, arylalkylthio 
group. arylalkylamino group, acyloxy group, amide group, 
arylalkenyl group, arylalkynyl group, monovalent heterocyclic 
group in the above R' ; and the alkyl group, aryl group, arylalkyl 
group. substituted silyl group. aoyl group or monovalent 
heterocyclic group, hetero aryloxy group, hetero arylthio group 
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In R" , are respectively the same with the definition and the concrete 
examples of the substituents which may be carried on the above 
trivalent aromatic hydrocarbon group. 
[00533 

in the above formula (1) . X 1 and X a each independently represent 
O. S, Cl=0), B(-O), S0 2 . CtR 1 )^), Si(R 3 )(R 4 ). N(R 5 ). B(R 6 ), P(R 7 ) 
or P(~0)(R e ). However. X 1 and X 2 are not the same except the case 
where they are S or Si(R 3 )(R*)- 
[0059] 

Wherein, R^R 6 each independently represent a hydrogen atom, 
halogen atom, alkyl group, alkyloxy group, alkylthio group, aryl 
group, aryloxy group, arylthio group, arylalkyl group, arylalkyloxy 
group, arylalkylthio group, acyl group, acyloxy group, amide group, 
acid lmide group, imine residue, amino group, substituted amino 
group, substituted silyl group, substituted silyloxy group, 
substituted silylthio group, substituted silylamino group, 
monovalent heterocyclic group, hetero aryloxy group, hetero 
arylthio, arylalkenyl group, arylethynyl group, caxboxyl group, 
or cyano group . R 1 and R 1 , and R 3 and R* respectively may be connected 
to form a ring. 
[0060] 

When R 1 and R 2 are mutually be connecteded to form a ring in 
CtR 1 )^), or when R 3 and R 4 are mutually be connecteded to form a 
ring in Si(R 3 )(R*), the ring structure portions are specifically 
exemplified as follows. 
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[0061] 

The definition and the concrete examples of the halogen atom, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imlde group, imine residue, amino group, substituted amino group, 
substituted silyi group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group, monovalent 
heterocyclic group, hetero aryloxy group, hetero arylthio group, 
arylalkenyl group, and arylethynyl group in R l -R« are respectively 
the same with the definition and the concrete examples of the 
substituents which may be carried on the above trivalent aromatic 
hydrocarbon group. 
[0062] 

Among them, in view of high light emitting efficiency, X 1 of 
formula (1) is preferably CfR 1 ) (R 2 ) , Si(R 3 )(R 4 ). N(R S ) . B(R 6 ) . P(R 7 ) 
or P(=0)(R 8 ) (wherein, R J -R 8 each independently represent the same 
meaning as the above), and more preferably Cd^MR 2 )- 
[0063] 

As -X 1 -* 2 -, the groups shown by the following (26), (27), and 
(28) below are exemplified- 
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[0065] 
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(28) 



R s if " ^ > ° * 

[0066] 

Among them, in view of stability of the compound, groups selected 
from (27) and (2B) are preferable, and groups selected from (28) 
are more preferable. 
[0067] 

Concrete Examples of the repeating units represented by formula 
(I) include groups represented by below formula (29) - (33), and 



groups carrying a substituent 
group or heterocycle rings. 
[0068] 



further on the aromatic hydrocarbon 




-o-p- -<y-Q- -o-p- 
^V" H> nN ^> 

-0-0- 



(29) 
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[0070] 



mn^m : '£r^m 5&:sughrue mion zinn ma M:MMM^-§) 



R : 0 0 5 P. 5 4 



h" r' / R R o 

-<H> <M> -CH>- <H>- 
°i° °T °T*° °T*° 



(32) 



[0071] 



PO 



(33) 



R 7 R 7 R 7 R 7 

iWr i^r <Kr 
/° /° J° 

[0072] 

Among them, groups represented by formula ( 29 } - ( 32 ) , a»d groups 
carrying a substituent further on the aromatic hydrocarbon group 
or heterocycle rings are preferable, and groups represented by 
formula (29), and groups carrying a aubstltuent further on the 
aromatic hydrocarbon group or heterocycle rings are more preferable. 
Examples of the substituent include halogen atom, alkyl group, 
alkyloxy group, alkylthlo group, aryl group, aryloxy group, 
arylthio group, arylalkyl group, arylalttyloxy group, arylalkylthio 
group, acyl group, acyloxy group, amide group, acid imlde group, 
lmine residue, amino group, substituted amino group, substituted 
sllyl group, substituted silyloxy group, substituted silylthio 
group, substituted silylamino group, monovalent heterocyclic group, 
hetero aryloxy group, hetero arylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, or cyano group, and they may 
be connected mutually to form a ring. 
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[0073] 

Among the repeating units represented by the above formula (1) . 
repeating units represented by the below formula (3) is preferable 
in view of light emitting efficiency. 

R 11 -C X s 

R 12 

Wherein, Ar 1 and Ar 2 represent the same meaning as the above. R 11 
and R 12 each independently represent a hydrogen atom, halogen atom, 
alkyl group. aryl group, arylalkyl group. or monovalent 
heterocyclic group, and they may be connected mutually to form a 
ring. X 5 represents O, S, C(=0) , S(^O) . SO,. Si(R 3 ) (R 1 ) , N(R S ) , B(R<) , 
P(R>) or P(=0)(R e ). (Wherein, R\ R* - * 5 . * R B represent 

the same meaning as the above.) 
[0074] 

Repeating units represented by the below formula ( 4 ) are further 
preferable . 
[007S] 

(4) 




[0076] 

Wherein, X s . R 11 and R 12 represent the same meaning as the above. 
r" , R" , R 15 , R" . R 17 and R" « acIi independently represent a hydrogen 
atom, halogen atom, alkyl group, alkyloxy group, alkylthio group, 
aryl group, aryloxy group, arylthio group, arylalkyl group, 
arylalkyloxy group, arylalkylthlo group, acyl group, acyloxy group , 
amide group, acid imide group, imine residue, amino group, 
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substituted amino group, substituted silyl group, substituted 
S ilylo*y group, substituted silylthio group, substituted 
silylamino group, monovalent heterocyclic group, hetero aryloxy 
group, hetero arylthio group, arylalkenyl group, arylethynyl group, 
carboxyl group, alkoxy carbonyl group, aryloxy carbonyl group, 
arylalkyloxy carbonyl group, hetero aryloxy carbonyl group, or 
cyano group. R 1 * and R 15 , and R 16 and R 17 may be connected mutually 
to form a ring . When R M and R 15 , and R 16 and R 17 are connected mutually 
to form a ring, the ring structure portions are specifically 
exemplified as follows. 

O O O °w° O w N " N " s ^ p 

o o o o >o o " n 

[00771 

in view of easiness of the synthesis and light emitting 
efficiency, more preferable is the case where X s in the above formula 
(4) is oxygen atom. 
[0078] 

Next, the repeating unit represented by the above formula (2) 
is explained, 

Ar s and Ar 4 in the above formula (2) each independently represent 
a trivalent aromatic hydrocarbon group or a trivalent heterocyclic 
group - 

The definition and the concrete examples of the trivalent 
aromatic hydrocarbon group and trivalent heterocyclic group are 
respectively the same with the definition and the concrete examples 
of those in formula (1). 
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[0079] 

X 3 and X 4 each independently represent N, B, P, C(R S ) orSi(R ) . 
However, X 3 and X 4 are not the same. 
[00BO] 

Wherein, R s and R 10 each independently represent hydrogen atom, 
halogen atom, alkyl group, alkyloxy group, alkylthio group, aryl 
group, aryloxy group, arylthio group . aryl a Iky 1 group , arylalkyloxy 
group, arylalkylthio group, acyl group, acyloxy group, amide group, 
acid imlde group. Imine residue, amino group, substituted amino 
group, substituted silyl group, substituted silyioxy group, 
substituted silyl thio group, substituted silylamino group, 
monovalent heterocyclic group, hetero aryloxy group, hetero 
arylthio group, arylalkenyl group, aryiethynyl group, carboxyi 
group, alkoxy carbonyl group, aryloxy carbonyl group, arylalkyloxy 
carbonyl group, hetero aryloxy carbonyl group, or cyano group. 
[0081] 

Among them. X 3 of formula (2) is preferably C(R S ) or Si(R 10 ) . 

and 
{0082] 

more preferably, C (R 9 )- (Wherein. R» and R 10 each 

independently represent the same meaning as the above . ) 
[0063] 

Examples of -X 3 -X 4 - in formula (2)lnclude, for example, the 
groups represented by below formula (34), (35). or (36). 
100841 v / 

w w w w w 



(3*) 



w w w w x 
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W \=s( \=< \=< 

W V< X 



(35) 



[0086] 



W W x X 



[0087] 

Among them, groups of (35) and (36) are preferable in view of 
the stability of those represented by formula { 2 ) . and groups of 
(36) are more preferable. 
10088] 

Concrete Examples of the repeating units represented by formula 
( 2 ) include groups represented by below formula ( 37 ) , ( 38 ) and ( 39 ) . 
and groups carrying a substituent further on the aromatic 
hydrocarbon group or heterocycle rings. 



(0089] 



R « h* n" p9 
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[0090] 



SIN ?* N * R 



(38) 



[00911 



N ! P NP 

.33, M « — — - - SMup . 

alfcylthio group. «yl g*° aIylal xylthio group. *cyl 

arylal *yX group. - J ^^.e. 

gr oop. acyXoxy group, a— group. ao,u ^*J> group , 

«,nh fi tituted amino group, substxtureu 
^ino group, substitute substituted siiyltbio group. 
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hetero aryloxy group, hetero arylthio group, arylalkenyl group, 
arylethynyl group. carbo*yl group, or cyano group. They may be 
mutually be connecteded to form a ring. 
[0093] 

The polymer compound used for the present invention may contain 
two or more kinds of repeating units represented by formula (1) 
and formula (2). respectively. 
[0094] 

The polymer compound used for the present invention may contain 
repeating units other than the repeating unit represented by formula 
( 1 ) and formula ( 2 ) within a range of not injuring the light-emitting 
characteristic or the charge transporting characteristic Moreover, 
the total of the repeating units represented by formula (1) and 
formula (2) is preferably 10 * by mole or more based on all the 
repeating units, more preferably 50 * by mole or more, and further 
preferably 80 * by mole or more. 
[0095] 

AS for the polymer compound used for the present invention, it 
is preferable that the repeating unit represented by the below 
formula (5), formula (6), formula (7) or formula (8) is contained 
in addition to the repeating unit represented by the formula (1) 
and (2) , from the viewpoint of improving light emitting efficiency - 
-Ar 5 ~ (5) 

-Ar 5 -X 6 -(Ar 6 ~X 7 ) a -Ar 7 - (6) 
-Ar s -X 7 - (7) 
-X 7 ~ (8) 
[0096] 

Wherein, Ar 5 , Ar* and Ar 7 each independently represent an arylene 
group or a divalent heterocyclic group. X 6 represents -C = C-, 
-N ( R 21 ) - or -(SiR"R")v-- X 7 represents -CR lS =CR 20 - . -C-C-. -N(R 21 ) - 
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or -(SiR 22 R") v - ■ R 19 and R zo each independently represent a hydrogen 
atom, alkyl group, aryl group, monovalent heterocyclic group, 
carboxyl group, substituted carboxyl group, or cyano group. R 11 , 
R» and R 23 each independently represent a hydrogen atom, alkyl 
group, aryl group, monovalent heterocyclic group, or aryialkyl 
group, a represents an integer of 0 to 1. b represents an integer 
of 1 to 12- 
[0097] 

The arylene group is an atomic group in which two hydrogen atoms 
of an aromatic hydrocarbon are removed, and usually, the number 
of carbon atoms is about 6 to 60, and preferably 6 to 20. The aromatic 
hydrocarbon includes those having a condensed ring, an independent 
benzene ring, or two or more condensed rings bonded through groups, 
such as a direct bond or a vinylene group. 

Examples of the arylene group include phenylene group (for 
example, following formulas 1-3) . naphthaienediyl group (following 
formulas 4-13), anthracenylene group (following formulas 14-19). 
biphenyiene group (following formulas 20-25) , f luorene-diyl group 
(following formulas 36-38), terphenyl-diyl group (following 
formulas 26-28), stllbene-dlyl (following formulas A-D) , 
distilbene-diyl (following formulas E.F) , condensed ring compound 
group (following formulas 29-38) , etc. Among them, phenylene group, 
biphenyiene group, f luorene-diyl group and stilbene-diyl group are 
preferable. 
10098] 
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[0104] 

The divalent heterocyclic group means an atomic group in which 
two hydrogen atoms are removed from a heterocyclic compound, and 
the number of carbon atoms is usually about 3 to 60- 

The heterocyclic compound means an organic compound having a 
cyclic structure in which at least one heteroatom such as oxygen, 
sulfur, nitrogen, phosphorus, boron, etc is contained in the cyclic 
structure as the element other than carbon atoms. 
[01051 

Examples of the divalent heterocyclic groups include the 
foilowings . 

Divalent heterocyclic groups containing nitrogen as a hetero 
atom; pyridine^diyl group (following formulas 39-44), diaza 
phenylene group (following formulas 45-48). quinolinediyl group 
(following formulas 49-63), quinoxalinediyl group (following 
formulas 64-68). acridinediyl group (following formulas 69-72), 
bipyridyldiyl group (following formulas 73-75), 

phenanthrolinediyl group (following formulas 76-78), etc. 

Groups having a f luorene structure containing silicon, nitrogen, 
selenium, etc. as a hetero atom (following formulas 79-93). 

5 membered heterocyclic groups containing silicon, nitrogen, 
sulfur, selenium, etc. as a hetero atom: (following formulas 94-98) . 

Condensed 5 membered heterocyclic groups containing silicon, 
nitrogen, selenium, etc. as a hetero atom; (following formulas 
99-108) , 

5 membered heterocyclic groups containing silicon, nitrogen, 
sulfur, selenium, etc. as a hetero atom, which are connected at 
the a position of the hetero atom to form a dlmer or an oligomer 
(following formulas 109-113): 

5 membered ring heterocyclic groups containing silicon, 
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nitrogen, sulfur, selenium, as 



l hetero atom is connected with a 



phenyl group at the a position of the hetero atom (following formulas 
113-119); and 

Groups of 5 membered ring heterocyclic groups containing 
nitrogen, oxygen, sulfur, as a hetero atom ono which a phenyl group, 
furyl group, or thienyl group is suhstututed (following formulas 
120-125). 



39 R 
R 



47 R 



43 R 



R 49 1 
R R 




[0108] 
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[0112] 
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[0114] 
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[01151 

The divalent group having metal complex structure is a divalent 
group in which two hydrogen atoms are removed from the organic ligand 
in a metal complex having organic ligand. 

The number of carbon atoms of the organic ligand is usually about 
4 to 60, and examples thereof include, 8-quinclinol and derivatives 
thereof, benzoquinolinol and derivatives thereof, 

2-phenyl-pyridine and derivatives thereof, 2-phenyl-benzothiazole 
and derivatives thereof, 2-phenvl-benzoxazole and derivatives 
thereof, porphyrin, derivatives thereof, etc. 

Examples of the central metal of the complex include aluminum, zinc, 
beryllium, iridium, platinum, gold, europium, terbium, etc. 
Examples of the metal complex having an organic ligand Include a 
low "molecular weight fluorescence material, a metal complex 
well-known as a phosphorescence material, and a triplet 
light-emitting complex, etc- 
[0116] 

Concrete examples of the divalent group having metal complex 
structure include the followings (126-132). 
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[0117] 

In the example shown by the above formulas 126-132, R each 
independently represent a hydrogen atom, halogen atom, alkyl group, 
alkyloxy group, alkylthio group, aryl group, aryloxy group, 
arylthlo group, arylalkyl group, arylalkyloxy group . arylalkylthlo 
group, acyl group, acyloxy group, amide group, imide group, imine 
residue, amino group, substituted amino group, substituted silyl 
group, substituted sllyloxy group, substituted silylthio group, 
substituted silylamino group, monovalent heterocyclic group, 
arylalkenyl group, aryiethynyl group, carboxyl group, or cyano 
group. The carbon atom contained in the group of formulas 1-132 
may be replaced with a nitrogen atom, oxygen atom, or sulfur atom, 
and the hydrogen atom may be replaced with a fluorine atom. 

[0118] 

Among the repeating units represented by the above formula (5) . 
the repeating units represented by the below formula (9) , formula 
(10), formula (11). formula (12). formula (13) or formula (14) are 
preferable in view of light -emitting strength. 
101191 

Wherein, R 2i represent halogen atom, alkyl group, alkyloxy group, 
alkylthio group, aryl group, aryloxy group, arylthlo group, 
arylalkyl group, arylalkyloxy group, arylalkylthio group, acyl 
group, acyloxy group. Amide group, acid imide group, imino group, 
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amino group, substituted amino group, substituted silyl group, 
substituted sllyloxy group, substituted silylthio group, 
substituted silylamino group, monovalent heterocyclic group, 
hetero aryioxy group, hetero arylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, alkoxy carbonyl group, aryloxy 
carbonyl group, arylalkyloxy carbonyl group, hetero aryloxy 
carbonyl group, or cyano group, c represents an integer of 0 to 
4. 

[0120] 

Concrete examples of formula (9) include the following repeating 
units. 



OC 10 H 2 1 



C 6 H 17 

-0- 

C 8 H 17 



C S H 17 0 



iC 8 Hi7 



Me Me 



OC 10 H 2 , CoHaiO OC 10 H„ 

-d- -o- -p- 



SiMe z C s H 17 



C e H 17 Me 2 Si 
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[0121] 




(10) 



Wherein. R 25 and R 26 each independently represent halogen atom, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthlo group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, aoid 
imide group, imino group, amino group, substituted amino group, 
substituted silyl group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group, monovalent 
heterocyclic group, hetero aryloxy group, hetero arylthlo group, 
arylalfcenyl group, arylethynyl group, carboxyl group, alkoxy 
carbonyl group, aryloxy carbonyl group, arylalkyloxy carbonyl group, 
hetero aryloxy carbonyl group, or cyano group, d and e each 
independently represent an integer of 0 to 3. 
[0122] 

Concrete examples of formula (10) include the following 
repeating units. 

<!<~ 

C 10 H £1 O ^ CoH^tf W 
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Wherein. R 27 and R 30 each independently represent halogen atom, 
alkyl group, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthlo group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyi group, acyloxy group, amide group, acid 
imide group, Imino group, amino group, substituted amino group, 
substituted sllyl group, substituted silyloxy group, substituted 
silylthlo group. substituted silylamlno group, monovalent 
heterocyclic group, hetero aryloxy group, hetero arylthlo group, 
arylalkenyl group, arylethynyl group, carboxyl group, alkoxy 
carbonyl group, aryloxy carbonyl group, arylalkyloxy carbonyl group , 
hetero aryloxy carbonyl group, or cyano group. R 2B and R 29 each 
independently represent a hydrogen atom. alkyl group, aryl group, 
monovalent heterocyclic group, carboxyl group. alkoxy carbonyl 
group, aryloxy carbonyl group, arylalkyloxy carbonyl group, hetero 

aryloxy carbonyl group, or cyano group. 

[0124] 

Concrete examples of formula (ID include the following 
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, alkylthlo group, aryl group, aryloxy group, arylthlo group. 
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arylalfcyl group. arylaiKyloxy group, arylalfcylthio group, acyl 
group, acyloxy group, Amide group, acid i»ide group, imlno group, 
amino group, substituted amino group, substituted silyl group, 
substituted silyW group. substituted silylthio group, 
substituted sllylamino group, monovalent heterocyclic group, 
hetero aryloxy group, hetero arylthio group, arylalkenyl group, 
arylethynyl group, carboxyl group, alkoxy carbonyl group, aryloxy 
carbonyl group, arylal*yloxy carbonyl group, hetero aryloxy 
carbonyl group, or cyano group, b represents an integer of 0 to 
2. Ar fl and Ar 4 each independently represent an arylene group or a 
divalent heterocyclic group. 1 and j each independently represent 
0 or 1. X e represents 0. S, SO. S0 2 , Se or Te. 
[0126] 

Concrete examples of formula (12) include the following 
repeating units. 



C 4 H 9 C,H 9 



N'^N C 6 H 13 N' > 

-PL JTi 
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(13) 

Wherein, R 3i and R 33 each independently represent halogen atom, 
alkyl 9roup, alkyloxy group, alkylthio group, aryl group, aryloxy 
group, arylthio group, arylalkyl group, arylalkyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group, Imino group, amino group, substituted amino group, 
substituted silyl group. substituted silyloxy group, substituted 
sllylthio group. substituted silylamino group. monovalent 
heterocyclic group, hetero aryloxy group, hetero arylthio group, 
erylalkenyl group, arylethynyl group, carboxyl group, alkoxy 
carbonyl group, aryloxy carbonyl group , arylalkyloxy car bony 1 group , 
hetero aryloxy carbonyl group, or cyano group, k and 1 each 
independently represent an integer of 0 to 4. X> represents o. B, 
SO SO,, Se,Te. H-B" or S1R 3S R 36 . X» and X 11 each independently 
represent N or C-R 3 ' . R 3 * . R 35 - R" -* *" * ach i-^pendently represent 
a hydrogen atom, alkyl group, aryl group, arylalkyl group, or 
monovalent heterocyclic group. 
[0128] 

Concrete example, of formula (13) include the following 
repeating units. 
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(4. 

Wherein, R 39 and R 43 each independently represent halogen atom, 
alkyl group. al*yloxy group, alkylthio group, aryl group, aryioxy 
group, arylthio group, arylalKyl group, arylalKyloxy group, 
arylalkylthio group, acyl group, acyloxy group, amide group, acid 
imide group. Imino group, amino group, substituted amino group, 
substituted silyi group, substituted silyloxy group, substituted 
silylthio group, substituted silylamino group. monovalent 
heterocyclic group, hetero aryioxy group, hetero arylthio group, 
arylalkenyl group, arylethynyl group, carboxyl group. ai*o*y 
carbonyl group, aryioxy carbonyl group . arylalkyloxy carbonyl group . 
hetero aryioxy carbonyl group, or cyano group. » and n each 
independentlyrepresent an integer of 0 to 4. R», R«. R» R« 
each independently represent a hydrogen atom, alkyl group, aryl 
group, monovalent heterocyclic group, carboxyl group, alkoxy 
carbonyl group, aryioxy carbonyl group . ary la Iky loxy carbonyl group . 
hetero aryioxy carbonyl group, or cyano group. Ar 10 represents an 
arylene group or a divalent heterocyclic group. 
[0130] 

Concrete examples of formula (14) include the following 
repeating units. 
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C l0 H 3 iO 
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Wherein. Ar 11 , Ar 11 , Ar 13 and Ar 14 each independently represent an 
arylene group or a divalent heterocyclic group. Ar 15 , Ar 16 . and Ar 17 
each independently represent an aryl group or monovalent 
heterocyclic group- o and p each independently represent 0 or 1, 
and 0<=o+p<=l. 
[0132] 

Concrete example of the repeating units represented by the above 
formula (15) include the repeating units of the following formulas 
133-140. 
[0133] 




[0134] 
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In the above formulas 133-140, R has the same definition as that 
of the above formula, 1-132. In the above examples, although a 
plurality of Rs are contained in one structural formula, they may 
be the same or different. In order to improve the solubility into 
a solvent, it is preferable to have one or more groups other than 
Uydrogen atom, and it is also preferable that the repeating unit 
including substituent has a form of little symmetry. 

Furthermore, when * contains an aryl group or a heterocyclic 
group as a part in the above formula, they may have one or more 
substituent s . 

When substituent ft in the above formula contain alkyl chain, 
it may be linear, branched, cyclic, or may be combination thereof. 
As the case of not linear, isoamyl group, 2^thylhexyl group, 
3,7-dimethyloctyl group. cyclohexyl group. 4- Cl -C ia 
alkylcyclohexyl group, etc. , are exemplified. In order to improve 
the solubility of a polymer compound into a solvent . it is preferable 
that one or more of them contain a cyclic or branched alkyl chain. 

Moreover, a plurality of RS may be connected to form a ring. 
Furthermore, when ft is a group containing an alkyl chain, said alkyl 

chain may be interrupted by a group containing a hetero atom. Here. 

as the hetero atom, an oxygen atom, a sulfur atom, a nitrogen atom. 

etc. are exemplified. 

[0135] 

Of the repeating unit represented by the above (9) - (15), 
repeating units represented by the above formula (15) are more 
preferable. Among them, the repeating unit represented by the below 
formula (15-2) is preferable. 
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(15-2) 



Wherein, R 65 , R Bfi , and R 67 each independently represent a halogen 
atom, alkyl group, alkyloxy group, alkylthio group, the alkylamino 
group , ary 1 group . aryioxy group , arylthio group , arylamino group , 
arylalkyl group, arylalkyloxy group, arylalkylthio group, 
arylalkylamino group, acyl group, acyloxy group , amide group, imine 
residue, substituted silyl group, substituted silyloxy group, 
substituted silylthio group, the substituted silylamlno group, a 
monovalent heterocyclic group, arylalkenyl group, arylethynyl 
group or cyano group, q and r each independently represent an 

integer of 0 to 4 . s represents an integer of 1 to 2 . t represents 

an integer of 0 to 5- 

[0136] 

The definition and the concrete examples of: the alkyl group, 
alkoxy group, alkylthio group, aryl group, aryioxy group, arylthio 
group, arylalkyl group, arylalkoxy group, arylalkylthio group, 
arylalkenyl group, arylalkynyl group, substituted amino group, 
silyl group, substituted silyl group, halogen atom. The definition 
of acyi group, acyloxy group, imine residue, amide group, imide 
group, and monovalent heterocyclic group in formula (5) -(15); are 
the same with those which may be carried on the compounds exemplified 
as the above (29) -(33). 

[0137] 
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-S- -N" "B- -Si- -C- 



R 



X lo- -oi -N-t -L 



I I 

R R 



n O 0 0 

» I C C 

-<>- -< c >- "<c A V N " 

\\ \\ " 11 

o o o 0 

[0138] 

The polymer compound used for the composition of the present 
invention is. in view of improving the solubility into an organic 
solvent, and the compatibility with other ingredients of 
light-emitting materials, for example, repeating units represented 
Dy formula (1). (2). (3, or (4). and having different structures 
may be copolymer i zed. 

The polymer compound used for the composition of the present 
invention may also be a random, block or graft copoiymer. or a 
polymer having an intermediate structure thereof, for example, a 
random copolymer having block property. Further, a polymer having 
a branched main chain and more than three terminals may also be 
included . 
[0139] 

Furthermore, the end group of polymer compound used for the 
composition of the present Invention may also be protected with 
a stable group since if a polymerisation active group remains intact, 
there is a possibility of reduction in light emitting property and 
lifetime when made into an device. Those having a conjugated bond 
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continuing to a conjugated structure of the main chain are 
preferable, and there are exemplified structures connected to an 
aryl group or heterocyclic compound group via a carbon-carbon bond 
Specifically, substituents described as Chemical Formula 10 - 
jp-A-9-45478 are exemplified. 
[0140] 

The polystyrene reduced number- average molecular weight of the 
polymer compound used for the composition of the present invention 
i. usually 10' to 10', and preferably 10* to 10*. The polystyrene 
reduced weight - average molecular weight of the polymer compound 
is usually 10 3 to 10 B . and preferably 5x10* to Sxl0 fi . 
[0141] 

As the good solvent to the polymer compound used for the 
composition of the present invention, exemplified are chloroform, 
methylene chloride, dichloroethane , tetrahydrofuran, toluene, 
xylene, mesitylene, tetralin, decalin. n-butyl benzene, etc. 
Although it depends on the structure and the molecular weight of 
the polymer complex compound, usually the complex compound can be 
dissolved in these solvents in 0.1% by weight or more. 
[0142] 

Next, the manufacture method of the polymer compound used for 
the composition of the present invention is explained. 

The polymer compound used for the present invention can be 
manufactured by conducting condensation polymerization of the 
compounds represented by the below formula (1-0) or (2-0) . as one 
of the raw materials. 



[0143] 

Y 1 Ar 1 V Y z 



(1-0) 



X 1 - 



( Wherein, Ar 1 , Ar 2 , X 1 and X 2 are the same as those of the above. 
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Y > ana V each independently represent a halogen atom, 
elfcylsulfonate group. .Sulfonate group. arylnl*yl=olfo.ate 
group. *orio ester group. sulfonlum-methyl group. 
pho B phonium-»ethyl group. phosphonate-methyl group, 
-onohalogenated-methyl group, borio-aoid group, formyl group, or 
vinyl group . ) 
L01441 

Y 3 Ar 3 Ar« Y 4 

j (2-0) 

y3 and y* each independently represent a halogen atom, 
al *ylsulfonate group, arylsulf onate group, arylalfcylsulf onate 
gr0 up boric ester group, sulfonic -methyl group, 
pbosphonium^thyl group, phosphonate-mathyl group. 
m onohalogenated-methyl group, boric-acld group, formyl group, or 
vinyl group - ) 
[0145] 

fcnong compound, repreeented by the above formula ( 1-0) or (2-0) . 

in vie* of easi n. M of synthesis aad functional group conversion. 

It 1» preferable that Y 1 -*' are eaob laaependently a halogen atom. 

aixylaulfouat. group. arylsulfonate group. arylalKylsulfonate 

*. hnrif-acid aroup, and halogen atom 
group, boric ester group, or boric aciu group, 

is more preferable. 

[0146] 

Examples of the a l*ylsulfonate group include . methane sulfonate 
gr ou P ethane sulfonate group, trif luoromethane sulfonate group, 
etc examples of the arylsulf onate group include a benzene 
sulfonate group, p-toluene sulfonate group, etc., and examples of 
the arylalfcylsulfonate group include a benzyl sulfonate group, etc. 
[0147] 
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hB «» fcoric ester g»up, tb. greaps represented by the »— 
formulae are exemplified- 



[0148] 

A S the sulfonium-methyl group, the groups represented by the 
below formulae are exemplified. 

-CH2SMe 2 X and -CH2SPh 2 X (X represents halogen atom.) 
[0149] 

As the pbosphonium-methyl group, the groups represented by the 
below formulae are exemplified- 

~CH2PPh 3 X (X represents halogen atom.) 
10150] 

As the phosphonate-methyl group, the groups represented by the 
below formulae are exemplified. 

-CH2PO(OK< ), (R' represents alkyl group, aryl group or arylalfcyl 

group . ) 
[0151] 

As the monofcalogenated^ethyl group, chloromethyl group, 
bromomethyl group, and iodomethyl group are exemplified- 

^the method of condensation polymerisation, in oase of having 
vinylene group in the main chain, it can be produced using other 
vomers according to retirements, for example, by a method 
described in JF-A-5-202355 . 

That is. exemplified are: [ 1] polymerization by Hittig reaction 
of a compound having aldehyde group and a compound having a 
pnosphonium base, [2] polymerisation by Wittig reaction of a 
compound having an aldehyde group and a phosphonium base, [3] 



09$! 1JJ20H&) 208460 SUGHRUE MION ZINN MA H:MWiH?^-(ft) 



R : 0 0 5 P. 9 0 



JP2003-343243 

73 

polymerization by Heck reaction of . compound having a vinyl group 
and a compound having a halogen atom. [4, polarisation by HeoK 
reaction of a compound havihg a vinyl group an. a halogen at-. 
[5, polarisation hy Horner-Wadaworth-Smmon. method of a con-pound 
having an aldehyde group and a compound having an .IRylphozphonate 
group. [61 polymerization hy Borner-wadzworth-fcnmonz method of a 
compound having an aldehyde group and an alRylphosphonate group. 
m polycondenzation by dehydrohalogenatlon method of a compound 
having two or more of halogeneted methyl group.. [01 
polycondensation hy zulfonium-eelt decomposition method of a 
compound having two or more sulf onium-salt group,. [»1 
polymerization by Knoavenagel reaction of a compound having an 
aldehyde group and a compound having an acetonitrile group. 110, 
polymerization by *noev.negel reaction of a compound having an 
aldehyde group and an acetonitrile group, and (11) polymerization 
by McMurry reaction of a compound having two or more aldehyde group. . 

The polymerization, of the above Ul-Wl » somatically 
shown below. 
[0153] 

OHC 1 — At— CHO + X- Ph 3 P + H 2 C— CH 2 P'Ph 3 X" 



[0154] 
[2] 

OHC Ar— CH 2 P + Ph 3 X 

[0155] 
[3] 



4* 
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[0156] 

Basg r -4-Ar- 

Br~ — Ar — \ 

1M rat ^ 



[0157] 

[5] 
OHG Ar- 



[5 ?_- Ar — CHO + (RO) 2 (0)PH 2 C-A, CH 2 P(0)(OH>, 



[6] 

0HC Ar CH 2 P(0)(OB) 2 



[0159] 
[7] 



[0160] 
[B] 



Thermal /=^R \ 

^^ ^a-sv 4<>-h 

[0161] 
[9] 

Base __/_ 

OHC Ar— CHO + NCCH 2 — AT CHjCN ^ ~\ ^ " 



[0162] 
[10] 



OHC— Ar — CHjCN 
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t° 1641 

in ease of not having vlnylene group in the main chain, as 
doctor, methoa Of the polymer compouna of the present invention, 
exemplified ere, [»] a method of polymerization hy SuzuKi coupling 
reaction. [131 e methoa of polymerization by Sxlgnerd reaction. 
[14 , a methoa of poiymertzation by Ni(0, catalyst. [»■ e methoa 
of polymerisation by an oxidizing agent such as reel,, etc. ana an 
electrochemical oxidization polymerization, [1.1 a methoa of 
^composition Of an inter^eaiate poller having - appropriate 

leaving group, etc. 

The above polymerization methoas [!»-[!■] ach.matzo.lly 

shown below- 
[0165] 

[12J PdCat. 



3r Ar — Br + (B0) 8 B— Ar- B(OR) s 

R=H, alkyl 



-(-*-«^r 
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, , n Oxidative 

Y FeCI 3 , Electrochemical \ Y / n 



Y= S, NH 
[0169] 
[16] 

ROCO OCOR Thermal 



t 



Decomposition 



M „n g these. the polymerize by Wittig reaction, 
polarization by RecK reaction. polymerisation by 
Horaez-Madsworth-Emmons method, polymerization by Knoevenagel 
reaction, and Suzuki coupling reaction, method of polymerization 
6 y G rignard reaction. end method of polymerization by .1(0) catalyst 
are preferable, since it is easy to control the structures. The 
method of polarization by SuzuXi coupling reaction, method of 
polymerization hy Grignard reaction, and method of polymerization 
by KO) catalyst are more preferable, in view of availability of 
ra» materials, end easiness of polymerization reaction operation. 
[0171J 

A mono^r is dissolved in an organic solvent according to 
necessity, and can be reacted using aikali or appropriate catalyst , 
at a temperature between the boiling point and the melting point 
of the organic solvent. 

Known metbods which can be used are described in, for exampie: 
Organic Reactions, Voiume 14, page 270^490, Jobn Wiley * B ons,Inc , 
1965 - Organic Reactions. Volume 27, page 345-390, John Wiley * 
sons, inc. 1962 ; Organic Syntheses, Collective Volume VI, page 
407-411. ziobn Wiley S Sons. Inc., 1988; Chemical Review (Chem. Rev. ) , 
Volume 95, page 2457 (1995): Journal of Organometallic Chemistry 
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147 (1999); Jounal of 
(j.Organomet.Chem.). Volume 576. page 1" 

Praxtic.1 Chantry (a.PraKt -Cham. , . Volume 336. page *« = 
end Maeromolecular Chemistry. Macromolecular Symposium 
(Mate omol. Che... Macromol.Symp.). Volume 12th. Page 329 (1937). 

is preferable that the organic solvent used is sheeted to 
a deoxygenatlon treatment sufficiently and the reaction is 
jessed under aa inert atmosphere, generally « suppressing 
a side reaction , though the treatment differs depending on compounds 
ana reactions used. further, it is preferable to conduct a 
aehydratlon treatment likewise. (However, this is not applicable 
in the case of a reaction in a two-phase system with water, such 
as a Suzuki coupling reaction.) 

[0173] A T+- 

Por the reaction, alkali or a suitable catalyst Is added, 
can be selected according to the reaction to be used. It is 
preferable that the alKali or the catalyst can be dissolved in a 
solvent used for a reaction. Example of the method for mixing the 
almali or the catalyst, include a method of adding a solution of 
alKali or a catalyst slowly, to the reaction solution with stirring 
under an inert atmosphere of ergon, nitrogen, etc. or conversely, 
a method of adding the reaction solution to the solution of alxalr 
or a catalyst slowly. 
[0174] 

When the polymer compound of the present invention is used as 
a light-emitting material of polymer LED. the purity thereof exerts 
an influence on light emitting property, therefore, it la preferable 
that a monomer is purified by a .nethod such as distillation, 
sublimation purification, re-crystallisation and the 11*. before 
being polymerised. Further, it is preferable to conduct a 
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purification truant such as re-precipitation purification, 
ubromatographic separation and the like after the synthesis. 
[0175] 

ln th. manufacture method of tha polymer compound of tha present 
invention, each of monomers « - — ° r maY 

dividedly. if necessary, to react. 

Th. reaction conditions ara described, mora specif icaliy . 
In case of Wittig reaction. Horner reaction. Knoevengel reaction 
etc the reaction is carried out using alhali in an equivalent 
amount to the functional groups of the « P ref.rabl y 1 to 
3 equivalent amounts. As tha alkali, without being limited 
especially, can he used are: metal alcoholates. such as 
potassium-t-butoxlde, sodlum-t-butoxide, sodium ethylate. and 
Hthiummethylate: hydride reagents, such as sodium hydride = abides. 
suoh as and sodium a^ide, etc. As the solvent. 

„,N-di»ethylformamid.. tetrahydroforan. dioxene. toluene, etc^ 
ire used. As the raactlon te^ereture. usually it can h. conducted 
at from room temperature to ahout 150 t. The reaction time is. for 
example, from 5 minutes to 40 hours, which is Just necessary to 
conduct the polymerisation sufficiently. And since it is not 
necessary to he left for a Ion, time after the end of the reaction. 
« Is preferably from !0 minutes to » hours. In the reaction, if 
the concentration is too small, the efficiency of the reaction wil 
become difficult, and if it is too large, the reetion control will 
become difficult, according, it is appropriately selected in the 
range of about o.oiwt* and the maximum dissolvable concentration. 
Usually, it is in the range of 0.1«t% to 20wt %. 
m the case of Hec* reaction, monomers ara reacted in existence 
oJ abase, such as triethyl amine, using a palladium catalyst . using 
a solvent having comparatively high boiling point, such as 
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. HMW«tf « H -" ethyl "rrolidone. the reaction 
temperature is about 80 to 160 C. and tb. paction tl»e is — t 
1 hour to 100 hours. 
[0176] 

in ease of Suzuki coupling reaction, it is conducted with using, 
for example, palladium [tetrakisltriphenyl pho.phin.)]. or 
paUadium acetate. as a catalyst, and adding an inorganic been, 
such as potassium catenate, sodium carbonate . and barium hydroxide . 
and an organic base, such as trlethy! amine, ana inorganic salt. 
6 ueh as cesium fluoride, in an amount univalent to tbe — ■ 
preferably 1 to 10 equivalent. Tbe reaction may be conducted in 
a two-Phase system using an inorganic salt as a solution. As the 
solvent. •..N-dimethylfem.amiae. toluene. dimethoxy ethane, 
tetrahydrofuran. etc.. are exemplified. Although it depends also 
on a solvent, the temperature is preferably about 50 to M. TJ. and 
may he raised to the boiling point of the solvent and refluxed. 
The reaction ti»e is about from 1 hour to 200 hours. 

'"Vn'the case of Grignard reaction, exemplified is a reaction in 
which a Grignard reagent solution is prepared by reacting a 
halogenated compound with metal Kg in an ether solvent, such as 
tetrahydrofuran. diethyl ether, and dimethoxy ethane, and a monomer 
solution prepared separately are mixed, and after adding a nickel 
or a palladium catalyst with taking care of violent reaction, the 
reaction is conducted with raising the temperature and ref luxing. 
Grignard reagent is used in an ameunt of equivalent to the monomers . 
preferably 1 to 1.5 equivalents, more preferably. 1 to 1.2 
equivalents. In cases of poly-arizing by other methods, the 
reactions can he conducted according to known methods. 
[017S] 
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^ong the polymer co-pound, containing the repeating unit 
presented by the above formula (1), for example, the polymer 
expound containing repeating units represented by the be ow 
formula (3) and (4) can be manufactured respectively by conducting 
condensation polymerization of the compounds represented by the 
beloW formula (17) and (18), as one of the raw materials. 

R"-C X 5 



R 11 




[0180] 
Y 1 - 



-Ar 2 - 



H"-C- 
B 1£ 



10181] 




(17) 



(18) 



Vmerein, Ar 1 and Ar 2 each independently represent a trivalent 
aromatic hydrocarbon group or a trivalent heterocyclic group. R« 
and R» each independently represent a hydrogen atom, halogen atom, 
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beterocyclie group. *° represent. O. S. C ( =0, . S<=0, > ■ 

*<««>. »(.') »(-l<«')- «" *" ' Md "* 

independently represent a hydrogen ate. balogen atom. -W 

arylthio group. aryl.lKyl group. arylal*ylo*y 3 roup. arylalKylthio 
group, acyl .-op. acyloxy group, amide group, acid imide ."up 
i^oe residue, .mine group, substituted amino .roup, substituted 
.ilyl group, substituted sllyloxy group, substituted ailylthio 
ar „up. substituted sllylamlno group, monovalent heterocyclic group. 
arylalKenyl group. aryl.thynyl group, carboryl group, or cyano 
oroup. »» and R JS . and *» aud ■» may ba connected mutually to form 
a nag y' and Y» each ind.paad.ntly represent a halogan atom, 
alsylaulfonate group, aryl.ulfon.te group, arylalKyl.ulfonate 
BIO up. bono aator group. sulf onium-methyl group, 
p„„.pbonlum-methyi group, phosphonat.-methyl group, 
monohalogenated-methyl group, boric-acid group, formyl group, or 
vinyl group. 

""^L. compounds represented by the above formulas (17) andlia). 
in view or easiness of synthesis and functional group conversion, 
it ia profarabia tbat Y> and Y= arc aaob indapaadantly a halogan 
alXylsnlfonate group. arylsulfonate group. 
a rylel*ylsulfonate group, boric ester group, or boric-acid group. 

10183] , 

Among th. compound, represented by tba above formula (18) , the 
compound represented by th. below formula (18-1) can b. prepared 
by reacting tb. compound represented by tba below formula (If) in 
existence of acid. 
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(16-1) 



(Wherein. R»-*», 1* and Y* are the same as those of the above . » 



(19) 



(vmerein, R ll -K», V 1 and Y* are the s^b as those of the above. R« 
representsahydroaenato*. alfcyXgroup. aryXgroup. arylaXKyX group , 
or monovaXent heterocyclic group.) 

I!'"! acid used for the syhthesi. of the above (18-1). either of 
wis acid or boosted acid may ho used, and examples there of 
include hydrogen chloride, hydros bromide, hydrofluoric acid, 
sulfuric acid, nitric acid. formic acid, acetic acid, propionic 
acid, oxalic acid, benzoic acid, horcn fluoride . alumina- chloride . 
tin Chloride (IV,. iron chloride («,. titanium tetrachloride, or 
mixtures thereof. 
[0185] 

fhe method of the reaction ie not limited, and it can he carried 
out in existence of a advent. The reaction temperature ie 
preferahly between -80 t and the boiling point of the solvent. 
[01861 

&s the solvent need for the reaction, exemplified are: saturated 
hydrocarbons, such as pentane. hexane. heptane, octane, and 
cyclohexane; unsaturated hydrocarbons . such as benzene, toluene. 
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and xylene, halegenated saturated hydrocarbons, such 
as ^ tetrachloride, chloroform, dlehloro-ethane. 
butane, brcobutane. chloropentane. bromopentane. 
bromohexane. chlorocyclohexane. and bromo fl— « 
balogenated crated hydrocarbons, such a. -1— — • 
aiobloro benaene. end trlchlorobehsene, ^ < =° > "' 13 ' "* " 
„ethanol. .1—1. ««— ■ t - Mtyl fl 

alcohol, esrboxylie acids, such as. acid, acetic acid, and 

propionic acid, ethers. — as. diethyl ether, diethyl ether 
mathyl-t-butyl ether, tetrahydrofuran. t.trahydropyran . and 
aioxane, and inorganic acids, such as hydrogen chloride, hydrogen 
bromide, hydrofluoric acid, sulfuric acid, and nitric acid. etc. 
These .ay he used as a single solvent or a mixed solvent thereof. 

[0187] . 

M t.r the reaction, it can be obtained by usual post-treatment. 
ror exan*le. by extraction with an organic advent after quenching 
with water, and distill, off the solvent. After the isolate 
or the product, purification can be conducted by a method, such 
as fractionation by chromatography, and recrystellisation . 

'"mL, the compounds represented by the above formula (15). it 
is preferable that * and x' are each independently a halogen atom, 
alhylsulfcnate group, arylsulfonate .roup, arylelhylsulfonat. 
group, boric ester group, or boric acid group, in view of easiness 
of synthesis and iunctional-group conversion. 
[0189] 

T ne compos represented by the above formula (19) can be 
synthesized by reacting the confound represented by the beiow 
forTn u!a (20). with - Canard reagent, or an organo Li compound. 
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(20) 



(Wherein , R 13 -R 18 . Y 1 and Y 2 represent the same meaning as the above . ) 



[0190] 



J 

As the Grignard reagent used for the above reaction. exemplif led 
a re, methyl magnesium chloride, methyl magnesium bromide, ethyl 
magnesium chioride, ethyl magnesium bromide, propyl magnesium 
chloride, propyl magnesium bromide, butyl magnesium chloride . butyl 
magnesium bromide, hexyl magnesium bromide . octyl magnesium bromide, 
de cyx magnesium bromide, ailyl magnesium chioride . 
bromide, benzyl magnesium chloride, phenyl magnesium bromide, 
naphtvl magnesium bromide, tolyl magnesium bromide, etc. 
[0191] 

As the organo Li compound, exemplified are, methyl lithium, 
ethyl lithium, propyl lithium, butyl litbium, phenyl lithium, 
naphtyl lithium, benzyl lithium, tolyl lithium, etc. 

l019 T he method o£ the reaction Is not limited, and it can be carrid 
out in the existence of a solvent under inert gas atmospbere, such 
as nitrogen and argon. The reaction temperature is preferably from 
-80 *C to the boiling point of tbe solvent. 
[0193] 

As the solvent used for the reaction, exemplified are: saturated 
bydrocarbons. such as pentane, hexane. heptane, octane, and 
cyclohexane; unsaturated hydrocarbon, such as benzene, toluene, 
ethyl benaene, and xylene; and ethers, such as dimethyl ether, 
diethyl ether. methyl -t -butyl ether. tetrahydrof uran . 
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tetrahydropyran. ana dioxane. These may be used as . Ml* "olvent 

or a mixed solvent thereof. 

[01941 

After the reaction, it can be obtained by usual 
for example, such as. after inching with water, it is extracted 
by an organic solvent, and the solvent is distilled off. After the 
isol ation of the product, purification can be conducted by a method. 

such as fractionation by chromatography, and recrystalllzatxon. 

[0195] 

Moreover, in the present invention, among the compound 
represented by the above formula (20). the compound represented 
by the beio« formula (22, can he produced by reacting the compound 
represent^ aW.™ tor-nl. (21) with sodium perborate. 
(21) 




^-p- („ 



The method of reaction can be conducted in existence of carboryllc 
acldsolvents. such as acetic acid, trifluoro acetic acid, propionic 
acid, and butyric acid. In order to improve the solubility, it is 
preferable to carry out la mixed solvent, such as. with carbon 
tetrachloride, chloroform, aichloromethane . bensone. and toluene. 
The reaction temperature is preferably 0 C to a boiling point of 
the solvent. 
[0197] 
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by a n urganio soivent. -a the soivent is distill Mter the 
Ration of theproouct. purificetioncanbeconductedbya^hod. 
such as fractionation by chronograph,, and 

'"To poiy»er compound containing repeating units represented «, 

tae JL. «»-»,. «»-x>. - <"- i) 7 * 

s^ufacturad by oondnctin, condensation poiy»eri*«ion o f the 
c— represented by the above «»>■ ~- « 

and «»,. os ono of the ra„ -teriais. raspecttveiy. 



[0199] 




(20-1) 



^eia. x» represents a boron ato». a nitron « . 

0 * 5 n « R « R« R 4 * , R 50 each independently 
nhosphorus atom, R - R - K • * ' 

Ipresentehyurogenatos, haiogenatoa, aiXyigroup. ai*yio*y group . 
alW thio group, aryi group, aryloxy group, opinio group 
aryiaixyi group, aryiaifcyloxy group. aryial*yithio group, acyi 
group, acyioxy group, a.ide group, inide group. i»ine residue . anino 
gr oup. substituted a»ino group, substitutad siiyl group, 
substituted sttyioxy group. substituted stiyitbio group. 
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substituted sllylamino group, —lent heterocyclic group, 
arylalkenyl group. °~ l 9EOUP ' ° r °T" 

grou p is represented. *" — — *" anfl *" M °— 
dually to fore, a ring. R 51 represents an al*yl group, aryl group, 
arylalkyl group, or monovalent heterocyclic group. 
[0200] 




(24-1) 



„h ar ein.X»representsaboronato„. e nitrogen etc. or aphosphorus 

d« »" R" R ,s . R 56 . end B" each independently represent 
atom, k , p- • • 1 

a hydrogen atom, halogen atom. alKyl group, alkylexy group, 
alhylthio group, eryl group, aryloxy group, arylthio group 
arylalkyl group. aryl=l*yle»y group, arylalkylthio group, acyl 
group, aeyloxy group, amide group, imid. group, imine reeidue . amino 
group. substituted amino group, substituted sllyl group, 
substituted silyloxy group. substituted silylthio group, 
substituted snylemino group, monovalent heterocyclic group, 
arylalkenyl group, arylethynyl group, carboxyl group, or cyano 
group «- and «■• , and R» and «« may be connected mutually to form 
a ring. R s> represents en alkyl group, aryl group, arylalkyl group, 
or monovalent heterocyclic group. 
[0201] 
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Whereiu *». »" a " d *" *"* "^P 61 " 56 " 1 "* "P"""* 

. hydrogen atom, halogen atom. alKyl group , alfcyloxy group. 
al *ylthio group, aryl group, aryioxy group. aryXthto group, 
erylaixyl group. arylalKyloay group, arylaixylthio group, aoyl 
group, acyloxy group. a»ide group. Regroup. 1-ine residue. «« 
group. substituted a»lno group. substituted sllyl group, 
substituted sllyloxy group. substitute* silylthlo group, 
substitute* sllylamino group, monovalent hotarooyollc group, 
arylalfcenyl group, arylethynyl group. carboxyl group, or cyauo 
groU p F" and R«. and R» and R" may be connected mutually to form 




(23) 



R el O 



Wherein. X». R". R«. »". R " a " a R " BM tl>e " th ° SB 

of the above. y 3 and y« each independently represent a halogau atom, 
alfcylsulronate group, arylsulronate group. arylalhylsulfonete 
group. boric eater group. sulfonium-methyl group, 
phosphonium-methyl group. phosphonate-methyl group, 
mcnohalogenated-methyl group, boric-aold group, lormyl group or 
vinyl group. 
[0203] 



09*MH20B(#2:Jt4^ H: SUGHRUE MION ZINN MA M:MMtlt>Mlf) 



R : 0 0 5 P.06 



JP2003-343243 



Wherein x». K» *" — « ^ ~* " ^ 

„ the aoove. «■ aua * each lodepeuaently represent a halogen atom. 
al,c y l S u lf onate group. ar yl su lf o„ate group, arylal^^ronute 
group, oorio ester group. W group, 

phoaphoulum-etuyl group. phosphonate-ethyx group, 
■rt^W— ooric-acio group. group, or 

vinyl group. 
[0204] 

(25) 




Wherein R 59 , R« R 61 . R 62 # R M and R 6 < are the same as those of the 
above Y 7 and Y» each independently represent a halogen atom, 
sulfonate group, arylsulf onate group, 

gr oup horic ester group, sulf onium-methyl group, 
phosphonium-methyl group. phosphonate- methyl group, 

m onohalogenated-methyl group, boric-acid group, for.yl group, or 
vinyl group, 

[0205] 

The compound represented by the above formulas (23) and (24) 
.an be manufactured by reacting the compound represented by an above 
formula (25) with a halogenated compound in existence of base. 
[0206] 

Examples of the base include: metal hydrides, such as 
hyd rogenation lithium, sodium and potassium hydride: organic 
lithium reagents, such as methyl lithium, n-butyl lithium, 
sec-butyl lithium, t-butyl lithium, and phenyl lithium, Grignard 
reagents, such as methyl magnesium bromide, methyl magnesium 
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chloride. e thylmag»e.±u™ bromide. «H-»- *-* allyl 
ma 9 nesiu„ bromide, allyl *- « " i9nSSi ' im 

bromide. «fl -0— 0ltol± MtSl a ° ,iaeS ' SU " 

lithium alisopropyl»lde. lltl*. b-.tlwUi.U-".. sodium 
w-WB^-w. P^assium 

inor 0 a„ic-salt g roups. such as lithium hydroxide, sodiu* hydroxide, 
potassium hydroxide. lithiu» carbonate, sodiumcnrbonate . and 
potasslwearbonate, or tha mixtures tharaof . 
[0207] 

Example, of the halcgenated compounds inclbda methyl chloride, 
methyl bromide, mathyl iodida. ethyl chloride , atbyl bromida . ethyl 
iodide, propyl cblorida. propyl bromida. propyl iodida. butyl 
chloride, butyl bromida. butyl iodida. hexyl chloride, hexyl 
bromide, octyl chloride, octyl bromide, daoyl chloride, ellyl 
chloride, allyl bromide, benzyl chloride, benzyl bromide, benzyl 
chloride, benzyl bromide, tolyl chloride, tolyl bromide, tolyl 
iodide, anisyl chloride, anisyl bromide, iodation anisyl. etc. 

[0208] 

The reaction can be carried out in existence of a solvent under 
inert-gas atmosphere, such a, nitrogen and argon, at a Tne 
temperature is preferably between the boiling point and the melting 
point of the solvent. 
[0209] 

Examples of the solvent used for the reaction include, saturated 
hydrocarbons, such as pentane. hexane, heptane, octane, cyclohexane. 
etc ■ unsaturated hydrocarbons, such as benzene, toluene, 
eth ylbenzene, xylene, etc.; ethers, such as dimethyl ether . diethyl 
ether, me thyl-t -butyl ether, tetrahydrof uran . tetrahydropyran . 
dioxane, etc; amines, such as trimethylamine . triethyl amine. 
N.N.N'. N'-tetramethylethylenediamine. pyridine, etc.; amides, 
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H-n, e thyl-2-pyr«lid OI , e . ^ . single solvit or a -nixe* 

solvent thereof can be used. 

[0210] 

After the reaction, it can be obtained by usual post - treatment . 
for example, by extraction with an organic solvent after guenching 
with water, and distilling off the solvent. After the isolation 
of the product, purification can be conducted by a method, such 
as fractionation by chromatography, and revalidation. 
10211] 

The compound showing light -emission from triplet excited state 
(triplet light-emitting compound) used for the composition of the 
present invention is explained. Here, the compound showing 
light-emission from triplet excited state include a complex in which 
phosphorescence light -emission is observed, and a complex in which 
fluorescence light- emission is observed in addition to the 
phosphorescence light-emission. 
[0212] 

Among the triplet light- emitting compound, as a complex compound 
( triplet light-emitting complex compound) . a metal complex compound 
used as a low molecular weight EL light -emission material from the 
former is exemplified. 

These are disclosed by, for example, Mature. (1»9») 395, 151; 
Appl. Phys. Lett. (1999). 75(1). 4; Proc. STIE-Int. Boa. Opt. Eng. 
(2001). 4105 (Organic Light -Emitting Materials and Devices IV, 119.- 
j Am- Chem. Soc , (2001), 123, 4304; Appl- Pbys . Lett., (1997). 
71(18) , 2596; Syn. Met., (1998). 94(1). 103; Syn. Met., (1999). 
99(2), 1361; Adv. Mater -.( 1999) , 11 (10), 852. etc. 
[0213] 
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Tbe center metal of . triplet light-emitting complex compound 
is usually a metal having a. atomic numhar of 50 or more . _1* eating 
a spin-orbital mutual action on this complex and showing a 
possibility of the intersystem crossing between the singlet state 
ana the triplet state. 
[0214] 

Examples of the central metal of the triplet light-emitting 
complex compound include rhenium, iridium, osmium, scandium, 
yttrium, platinum, gold, and lanthanolds such as europium, terbium, 
thulium, dysprosium, samarium, praseodymium, gadolinium, etc. 
Bhenium. iridium, platinum, gold, and europium are preferable . and 
rhenium. Iridium, platinum, and gold are especially preferable. 
[0215] 

Examples of the ligand of triplet iight-emittlng complex 
compound include. O-gulnollno! and derivatives thereof, 
bensoguinollnol and derivatives thereof. 2-phenyl-pyridine and 
aerivatives thereof. 2-phenyl-benzothlazole and derivatives 
thereof. 2-phenyl-bensoxazole and derivatives thereof . porphyrin 
and derivatives thereof, etc. 

As the triplet light -emitting complex compound, for example, 
followings are exemplified, 
R R R R 

R^ / R 

R R 

^rV-R 
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[0225] 
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[0233] 

R-P O O R 



[0234] 
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(PL-35) 




(PL-37) 



[0235] 

serein, R each independently represent a group seated from the 
group consisting of Hydrogen atom, alkyl group, alkoxy group. 
alXylthio group. alkylsilyl group, alkylamino group, aryl group, 
aryloxy group, arylalkyl group, arylalkoxy group , arylalkenyl group , 
arylalKynyl group, arylamino group, monovalent heterocyclic group, 
a »d cyano group. In order to improve the solubility in a solvent, 
alkyl group and alkoxy group are preferable, and it Is preferable 
that the repeating unit including substituent has a form of little 
symmetry . 
[0236] 

Examples of tbe triplet light -emitting complex, shown in furtber 
detail, include a structure represented by the below formula (26) . 

<H)o-M-(K) p (15) 
[02371 

in tbe formula, K represents a ligand containing one or more 
atoms, a S an atom „bicn nonds to M, selected from a nitrogen atom, 
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oxygen atom, carbon atom, sulfur .to™, ana phosphorus atom, a 
neiogen at-, or a hydrogen atom, o represents en inta 9 er of o to 
5, and m represents an Integer of 1 to 5. 

Examples of the ligend containing one or .ore atoms, as an at™ 
wMch bonds to M. seleoted from a nitrogen atom, oxygen atom, carbon 
ato». sulfur atom, and phosphorus at- Include an alky! group, 
awoxy group, acylory group . alaylthio group, aryl group, aryloxy 
group, arylthlo group, arylalKyl group, arylal*yloxy group, 
arylaucylthio group, substituted amino group, sulfonate group, 
cyano group, monovalent heterocyclic group, a carbonyl compound, 
ether, amine, imlne. phoephine. phosphite, and sulfide. The bond 
of this llgand with M may be a coordinate bond or a covalent bond. 
Moreover, the bond may be a multldentate llgand derived by 
combination thereof. 

ae'a'icyl group may be any of linear, branched or cyclic, and may 
raveTaubstituent. The number of carbon atoms in usually about 
?7o%0 . concrete e,a»l.s thereof include methyl group . ethyl group, 
propyl group. 1-propyl group, butyl group, i-butyl group, t-butyl 
group, pentyl group, hexyl group, cyclohexyl group, heptyl group, 
octyl group, 2 -ethylhe*yl group, nonyl group, decyl group. 
Udi^thyioetyl group, lauryl group, trif luoromethyl group 
p^tafluoroethyl group, perf luorobutyl group, perf luorohexyl 
group, parfluorooctyl group, etc. . and pentyl group, hexyl group 
octyl group. 2-ethylhe*yl group, decylgroup. and3.7-dlmethyloctyl 
group are preferable- 

ih^lxoxy group .ay be any of linear, branched or cyclic and 
have a substituent. The number of ca.bon atoms is usually about 
1 to 20. Concrete examples thereof include methoxy group, ethoxy 
group, propyloxy group, i-propyloxy group, Butoxy group, i-butoxy 
group. t-butoxy group. pentyioxy group, hexyloxy group, 
cyclohexyloxy group. heptyloxy group. octyloxy group. 
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.»■». »«««— * methoitsm r~ 

grcup. 2 -metho,cyethyio*y group. ^ ■* ° US ' r h 0 ^ 

group, ectylo*y group. ,-ethylhexyloxy group, deeyloxy group, and 
3,7-oimethyl octyloxy group ore preferable. 

« 2 th. acylo*y group, the number of carbon atoms 1. usually about 
7 to r cILe" espies thereof include acetyls group, 
rifluoroacetylcmy group. pro P ienylo*y group, bensoylo*y group^ 

As the sulfoneory group, bensene s ulfoneo*y group. p-toluene 

eulfoueoxy group, methane sulfoneoxy group. 

and trlfluoromethune sulfoneoxy group are exemplified. 

inTalfcylthio group may be any of linear, branched or cyclic and 
may have a substltuent . The number of carbon atoms is usually about 
f toTo. Concrete exiles thereof include methylthlc group 
ethylthio group, propylthio group, i-prcpyltbio group utyl hlo 
group, i-butylthio group, t^butylthlo grcup. pentylthio group 
Z W0 group, cycle hexyltblo group, heptyltblo group, octylthlo 
grou" ,-ethyl herylthio grcup. nonylthio group. ^It^o *«P. 
3 7-Lnethyloctylthio group. laurylthio group. trxfluoro 
methylthlc group, etc. and pentyltbio group. he*ylthlc group^ 
rctylthio group. 3-ethyl he*ylthlo group, decylthio group, and 
3,7-dimethyloctyltnio group are preferable. 

ibe^kylamino group may be any of linear, branched or cyclic, and 
Z t a moncalKylamino group or a dlalfcyl amino group. The ^numbe, 
of earbon atoms is usually about 1 t. 40. Concrete camples thereof 
include methylamino group, djmethyleminc group, ethylamrnc group, 
etiethylamino group, propylamine group, dipropylamino group, 
^propylamine group, diisopropylamino group, butylamino group. 
i-Ltyiamino group, t-hutylamino group, pentylamino group, 
hexyllmino group, cyclohexylamino group, heptylemino group, 
octylamine group. 2-ethylherylamino group. nonylainlno group, 
dopamine group 3.,-dlmetbylcctyl amino group, laurylamino group. 
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^ciopentylamtno group, dicyelopentylamino group . 

decline group, ana 3 ,,-dimethyloetylamino — » P"-*--"- 
iTery! group may a substituent. and the number of earbcn 

atoms L usually -out 3 to 60. and. concrete —?~J^£ 

ineiude a phenyl group, c -c , ^^-^-XTt-c. 
number of carbon atoms Is 1 to 12. Herearter 

1 Aanh t« orouo, 2-naphtyl group. 
alRylphenyl group, 1-naphtyl gro p. 

pentafluorophenyl group, pyridyl group. pyridasrnyl group 
pyrimidyl group. pyrasyl group, triasyl group, etc.^n 
aLoxyphenyl group, and d-C. alaylphenyl group are preferable. 

™ello*y group may have a substituent on the aromatic ring, and 
the^beTor carbon atom, la neually about 3 to 60. Concrete 
Tamp", thereof Include ph.no.cy group. C-C, 
r-c! elKylphenoxy group. 1-naphtyl o*y group. 

pentafluorophenyloxy group, pyridyloxy group. pyrld«lnylcxy 
group. pyrlmldylo*y group, pyrasyloxy group, triazylo*, group . etc 
end tl alhoxy phenol group, and C-C al*ylpheno*y group are 
preferable . 

iTarylthio group may have a substituent on the aromatic ringand 
the numoer of carbon atoms is usually about 3 to 60. Concrete 
SLles thereof include phenylthio group. d-d, slKcxyphenylthio 
ZTc,^ olhylphenylthio group, 1-naphthylthio group. 
Inaphthylthio group, pentafluoro phenylthio group, ^dyl^o 
group pyridasmylthio group, pyrlmidylthio group, pyrasylthio 
roup! tLzylthio group, etc. . and d-d, al*o*yphenylthlo group, 
and d-d« alkyl phenylthio group are preferable. 

iTarylamino group may have a substituent on the aromatic ring 
Z* the number of carbon atoms is usually about 3 to 60. Concrete 
examples thereof include phonylamino group, diphenyl am.no group. 
C-Z alfcoxyphenylamino group. KCC, aixoxyphenyl) amino group. 
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group, trlazylamino group, etc. and C, C» " 
and dKC.-C, alXylphenyDan.ino group are preferable. 

102491 >, ,„ * su bstituent and the number of carbon 

r'TC^P C-,, aiKoayphenyl-C,-^ alfcyl Broup. 
phenyl-Ci-Cia a±Jty± gj-u"f alKvl qroup, 

2-naphtyl-C,-^ alkyl group. ^''^^ x gi:0up are 

alky! group, and Cl -C 12 alXyl phenyl-C^C 12 alkyl 
preferable . 

atoms is usually a iv ox y phenyl -d-d, alkoxy group. 

7^ ^ TChtyi-d-^ ai*oxy 
Cl - 0l, : t TcT -c. end Cl -c„ ^c^yx-c.-c, 

2-naphtyl-C^C l2 alkoxy group. a i koat y group are 

alfcoxy group, and Ci-C ia alkylphenyl-Cx-C alfcoxy 

preferable - 

^arylaiKyithio group »ay have a suhetifent -a the number of 
I^ratoJ is ueualiy -out 7 to ... Concrete espies thereof 
mciude phenyl-C.-d, ai*o*y group. C,-C„ ai*o*y phenyl-C,-C„ e^oxy 

aiXoxyphenyl-d-C, al*o*y group, and CHSu alXyl phony! C 
alfcoxy group are preferable. 

r^-i- group has the nu,nher of earhon .t— - -ua^y 
Tout 7 to 60. Concrete examples thereof include phenyl-C-C,, 
Zl^lno group. C.-C, aiXosyphenyi-C.-C, aiXyla^ino group. a-ft, 
alWlphe„yl-C 1 -C 1! ai*yla*ino group. alXoxyphenyl-C-C, 
alKylpnenyx w aikylphenyl-d-C,, alxyDamlno group. 

alXyDamino group. alkylpheny ' alk ylamino 

i-naohtvl-Ci-d: alkylamino group. 2-naphtyl c, Cu 
^r.tc . ^ C-C, alXylphenyl-C-C,, albino group, and 
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[0252] 

Examples of the sulfonate group Include bensene sulfonate group, 
p-toluene sulfonate group. metha»e sulfonate group, ethane 
sulfonate group, ana trlf luoro„ethane sulfonate group. 

2-(4-thlophene-2-yl)pyrld:>.ne. [„ ar aohenyl 
tlli ophene-2-yl,pyrldine. 2-pbenylbenzo*esole. I- 
phe „yl>ben*oxazole. 2-phenylbenzothla*ole. ^'"^"f 
phenyDbenzothiezole. i^benzothiopuene^-yDpyrldine. 

2'r;Tirriv!l.-oot.ethyl-21H.23H-porphyr l n. etc. , a»d„eybe 
either of a covalent bond or a coordinate bond. 

[0254] 

The carbonyl compound has a coordinate bond to » at oxygen atom, 
sod espies thereof include ketone, . sucb as carbon s»no*ide. and 
eoetone. benzophenone. and ketones, such as acetyl acetone, and 
acenaphtho quinone. 
[02551 

The ether has a coordinate bond to M at oxygen atom, and espies 
thereof include diethyl ether, diethyl ether, tetrahydrof uran . 
1,2-dimethoxy ethane, etc. 
[0256] 

The amine has a coordinate hond to M at nitrogen ate, end 
examples thereof include ™no amines, such a B trimethylamine , 
triethyl amine, tributyl amine, tribenzyl amine, trlphenyl amine. 
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dimethylphenyl amine, and methyl diphenyl amine, and famines . such 
as l i^^-tctramethylethYlene^amine. 1 , X, 2 , 2-tetraphenyi 
ethylenediamine. and 1. 1.2.2 .ftr^^l-o-tihanyUn. diamine. 
[0257] 

Tbe imine ha, a coordinate bond to H at nitrogen atom, and 
samples thereof include mono imines , such as benzylidene aniline, 
* e nzylidene benzyl amine, and benzylidene methylene, diimines, 
such as dibenzylidine ethylenediamine , dibenzylidine-o-phenyiene 
diamine, and 2 , 3 -bis (aniline) butane. 
[0258] 

The phosphine ha. a coordinate bond to M at phosphorus atom, 
and examples thereof include triphenyl phosphine. diphenyl 
pbosphinoethane, and diphenyl phosphinopropane . 
The phosphite has a coordinate bond to M at phosphorus atom, and 
samples thereof include tri^ethyi phosphite , triethyl phosphite, 
and triphenyl phosphite. 
[0259] 

The sulfide has a coordinate hond to M at sulfur atom, and 
examples thereof include 

dimethyl sulfide. diethyl sulfide, diphenyl sulfide, and 

thioanisole . 

[0260] 

M is a metal having an atomic number of 50 or more, and shoeing 
. possibility of the intersystem crossing between the singlet state 
and the triplet state hy spin-orbital mutual action on this complex. 
[0261] 

The multidentate ligand derived by combination thereof ( group 
of bi-dentate or more), has preferably 2-60 carbon atoms, and 
samples thereof include: groups in which a heterocycle and a 
benzene ring are bonded. such as phenylpyridlne . 
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2- (paraphenylphenyl) pyridine. 2-phenylbenzoxazole, 

2-CparaphenyiphenyDbenzoxazole. 2-phenylbenzothiazole ( 

a-tparaphenyiphenyljbenzothiazole, etc; g™u P s in which two or 

heterocycles » bonded, such 

2-(4-phenyl 

2-t4-thiophene'2-yl)pyridine, 

tfciophena-2-yl.pyriain.. ^bensothiop.^-yl^idine. 
2 3 7 B,12.l3.n.l8-oct a ethyl-21H.23H-porph Y rln ; «■>« 
folate,. .»cfc as acatyiacatonata. aibaaaomathylat. and thanayl 
trifluoro acetonate. 
[02621 

Examples of represented by M include a rhenium atom, iridium 
atom, osmium atom, scandium atom, yttrium atom, platinum atom, gold 
at om and lanthanoids such as an europium atom, terbium atom, 
thulium atom, dysprosium atom, samarium atom, and praseodymium atom. 
RKenium atom, iridium atom, platinum atom, geld atom, and europium 
atom are preferable, and in view of light-emitting efficiency, 
rhenium atom, iridium atom, platinum atom, and gold atom are more 
preferable . 
[0263] 

H represents a ligand containing one or more atoms selected from 
a nitrogen atom, oxygen atom, carbon atom, a sulfur atom, and a 
phosphorus atom, as an atom which bonds to M. 

The ligands containing one or more atom, selected from a nitrogen 
atom, oxygen atom, carbon atom. sulfur atom, and pnosphorus atom 
as the atom which bonds to M, are the same as those exemplified 
about K. 
[0264] 

as H. following* are exemplified- In the formula, * represents 
an atom which bonds to M. 



! 
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[0266] 

serein R each independently represent a hydrogen atom, halogen 
atom, alfcyl group. ai*o*y group, ^kylthio group, aryl group, 
aryloxy group, arylthio group. aryialkyl group. arylalKoxy group, 
arylalXylthio group, substituted amino group, substituted .llyl 
group, acyl group, acyloxy group, imine residue, amide group, 
arylalkenyl group, arylalkynyl group, oyano group, or monovalent 
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..eterocyclic group. > -f connected to ftn a rrng. 

IB order to improve the solubility into a solvent, it is preferable 
that at l...t one of a. »■ contains en alXyl group of long chain. 

10267] 

Concrete example of halogen atom, aiKyl group, alfcoxy group, 
acyloxy group. alKylthio group, aryl group, aryloxy group, arylthio 
group, aryialfcyl group, arylaiwy group, arylalkylthio group, 
substituted amino group, substitute* .11*1 group. «*! ^oup, 
acylo*y group, imine residue, ami*e group, arylalKenyl group, 
arylalkynyl group, and monovalent heterocyclic group are the same 
as those exemplified in the above Y. 
[0268] 

AS the halogen atom, fluorine, chlorine, bromine, and Iodine 
are exemplified. 

r<UiW group _ be any - linear, branched or cyclic an* 
™e nenber of carbon ato„s 1= -ually Mt 1 to 60. Concrete 
espies thereof include trlmethylsilyl group. trl.thyl.ilyl groop. 
tripropylsllyl group. tri-i-propylsilyl group, 

ajethyl-i-propylsllyl group. dlethyl-i-propylsilyl group, 
t-butylsilyldimethylsilyl group, pentyldinetbyls.lyl group, 
LylLethylsllyl group, heptyldi^ethylsilyl group, 
octyldirnethylsllyl group, 2-ethylhexyl-aircethylsllyl group 
aonyiannetnylsilyl group. deeyldi™ethylsilyl group. 
octyl-oinvethylsilyl group, lauryldimethylsilyl group etc.. and 
peutyldi^ethylallyl group. hexyldimethylsllyl group, 
octyI<ua>ethylsilyl group, 2 -ethylheryl-di,»ethylsilyl group 
decyldlrcethylellyl group, and 3.,-di.othyloctyldi^thylsilyl 
group are preferable. 

ihe ? arylsilyl group may have a S ubstituent on the aromatic ring, 
an d Z number of carbon atoms i. usually about 3 to 60. Concrete 
examples thereof include trlphenylsiiyl group, tri-p-xylylsilyl 
group, tribenzylsilYl group. diphenylmethylsiiyl group, 
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t-hutyldiphenylellyl group, dis-thylphenylsilyl group, etc. 

102711 .* „™i »l]cvlsilvl group is usually about 

Tba number of carbon atoms of aryl alXylsrlyl gr p x 
, to 60. concrete examples hereof include phenyl-C-C,, alkylsilyl 
croup. d-C alxoxyphenyl-c,-^ alkylsilyl group 
alXylphenyl-C-C, alkylsilyl group. l-naphtyl-C-C,, alxylsrlyl 
„oup, 2-naphtyl-C-C,, alkylsilyl group. phenyl-C^ alkyl 
Methyl silyl group, etc. . and Cl -C„ alkoxyphenyl-d-C, aikylsr yl 
^oupandC.-c^lKylphenyl-O^C.alKylsllyl group are preferable. 

^'number of carbon atoms of tbe aoyl group is -uaUy about = 
to 20. concrete examples thereof Include acetyl group, propxonyl 
group, butyryl group, isobutyryl group, pivaloyl group, benzoyl 
group, trifluoroacetyl group, pentsfluoro ben.oyl group, etc. 

lne 7 lb.r Of carbon atoms of tbe ecyloxy group is usually -bout 
2 to 20. and concrete examples thereof include acetoxy group, 
propionyloxy 8 roup. butyryloxy group, i.obutyryloxy group. 
'"aloyLxy 9 roup. beusoyloxy group, trifluoroacetyl oxy group, 
pentafluorobenzoyloxy group, etc. 

^a'dif inltion of the imine residue and the concrete examples are 
as above mentioned. 

Tiber of carbon atoms of the snide group is usually about . 
to 20, and concrete examples thereof include formanlde group, 
acetamide group, propioamide group, butyroamide gr oup bensam.de 
group, trifluoroacetamlde group, pentaf luorobensemide group. 
difor»as,lde group, diacetoamide group, dipropioamide group^ 
dibutyroas.ide group, dibensamide group, ditrif luoroacetamide 
group. dipentafluorooensas.lde group, succlne imide group, phthalic 
iimide group, etc. 

ihe'nulber of carbon atoms of the arylalkenyl group is usually about 
7 to .0. concrete examples thereof include phenyl-C-C alkenyl 
group, Ci-C, alkoxyphenyl-C,-C 12 alkenyl group. C.-C, 
alkylphenyl-d-C^ alkunyl group, 1 -naphtyl-C 1 -C l! alkenyl group, 
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2- na phtyl-C 1 -C 12 alXenyl group, etc. . and C,-C u alXoxyphenyl-C.-Ci, 
a^en" group! and C,C, *^-VC U ■*«■ are 

preferable. 

rJle. of =ar 6 on a« - ~ ary^Kynyl " cTC^ 

, to 60. Concrete exan.plee thereof include phenyl-d-C, al*ynyl 
group. ft-C alKoxyphenyX-C.-d, elXynyl group Cv-C„ 
IZpneny.-d-C^ a lk ynyl group. 1-napntyLC^ 

alkyny! group, eto. . andC-ft, alfcoxyphenyl-C^d, 
a^yl group, and ^ aWPnenyX-d-C, a^yny! group are 
preferable. 
10278] 

The monovalent heterocyclic group means an atomic group in which 
a hydrogen atom is removed from a heterocyclic compound, and the 
number of carbon atom, is usually about 4 to 60. Concrete examples 
thereof include thlenyl group, Cl -C„ alKylthienyl group, pyroryl 
group, furyl group, pyridyl group, and d-C alKyl pyridyl group. 
6tC . . and thienyl group, Cl -C u alXylthienyl group, pyridyl group. 
Cl -c 12 alkyi pyridyl group are preferable. 
[02791 

It i. preferable that H bond, to M with at least one nxtrogen 
atom or carbon atom in view of the stability of the compound, and 
It is more preferable that H bonds to M at multidentate. 

It is more preferable that H is represented by the below formulas 
(H-l) - (H-21 in view of the stability of the compound. 
R 7 



(H-l) 



n 

herein R--R» each independently represent a hydrogen atom. 
Wherein, alJc0xy group, alkylthlo group, 

halogen atom, alkyi group, axxoxy yj-u v . 
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«ivvlsilvl group, aryl group, aryloxy group, 
alkylamino group, IXylsilyl 9 op. * ary i a ixyl group . 

ary ithlo group, arylamino group ary Is ,lyl gro £ J 
aryl^lkoxy group, arylalkylthio group, arylalkylam g 
JLlkylsilyl group, acyl group, acylo*y group, imine residua. 
aryiaAJcyisiJ-Y a *- art ,i a i k vnvl aroup. cyano group, 

a^ide group, arylalkenyl group, arylalkynyl group, y 
ana monovalent heterocyclic group, and * represents the site 



bonds to M. 



(H-2) 



each 



therein T represents an oxygen atom or a sulfur atom. 1 

aryl group, ^"^^^^^^p.^^lt^ 
, -P. ^lIUl-Wl 3-P. ^ .roup. 
I^Troup i^ne rescue. .1*. S»»P. 

bonds to M-) 



^triplet light-emitting complex of the present invantion may 
Te aXer compound staining a triplet -pie, Su ; h oompoun s 
ara disclosed in JP-W03-073450A. JP-2003-073479A, 
JP.2002-280183A, JP^2003-77673A. etc. 

[02831 

Th* composition of the present invasion may contain 2 or more 
ki nds of metal complexes showing light-emission fro. triplet 
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excited .ft.. Metal complex.. respectively ma, have the — - 

afferent -tals. ' ~* ° f CO " Pl6J ' BtIUOtUrS 

may nave mutually different light-emission color. ™ — 

exemplified - . — -» - * metal Mmpl ~ Str ° CtUre ^ 

It. green 119ht. — • - tal — ^- 5tr " otuM " hloh 

light are contained In one poller complex compound. In this ease, 
since a light-emission color is controllable by designing so that 
an appropriate amount or the metal complex structure may be included, 
it is preferable. 

[0284] . 

Tbe amount of the triplet light-emitting compound » the 
composition of the present invention is not especially limited, 
.too. it depends on the kind of polymer compounds to he combined. 
ana tbe ebaraeteristics to be optimised, and it is u.ually o.oi 
to so parts by weight, preferably o.l to 60 part, by weight, based 
on the amount of a polymer compound as 100 parts by weight. 
10285] 

When the light-emitting ferial of the present invention is used 
fM a light-eating ferial of poller LSD, the purity of the 
polymer compound exerts an influence on light emitting property, 
therefore, it ie preferable that a monomer is purified by a method 
such as divination. sublimation purification, 
re-orystaili-tion and the ii*e before being polymerized. Further. 
lt is preferable to conduct a purification treatment such as 
re - pr ecipltation purification, chromatographic separation and the 
Uta after the polymerization. In addition, the polymer compound 
used for the present invention can be used as a light -emit ting 
material, and also as an organic semiconductor material, an optical 
material, or a conductive material with doping. 
[02S6] 
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Next. the poller light -e-lttin, device (polymer »l of the 
present invents is explained. « «- characterised ^ 3 
lay er which contains a complex composition of tb. present invention 
between the electron consisting of an anode and a cattode. 

It i. preferahle that the layer containing the exposition ot 
the present Invention is a light emitting layer. 
[0287] 

As the polymer LED of the present invention, there are 
exemplified, a polymer LED having an eleotron transporting layer 
hetween a cathode an, a light emitting layer.- a polymer LED having 
a hole transporting layer hetween an anode and a U#* emitting 
iayer, and a polymer LED having an electron transporting layer 
hetween a oathode and a light emitting layers, and a hole 
transports layer hetween an anode and a light emitting layer. 

Horeover. exemplified are: a polymer LED having a layer whleh 
oontalns a conductive polymer hetween at least one electrode and 
a light emitting layer, adjacently to the electrode: and a polymer 
LED having a bnff er layer having a mean film thickness of 2nm or 
less adjacently to the electrode. 
10288} 

Per example, the following structures of a-d are specifically 
exemplified. 

a) anode/ light emitting layer /cathode 

*) anode/hole transporting iayer/light emitting layer/cathode 

c) anode/light emitting layer/electron transporting layer/catnode 

d) anode/hole transporting layer/light emitting layer/eiectron 
transporting layer /cathode 

(wherein, "/" indicates adjacent lamination of layers. 

Hereinafter, the same). 

[0289] 
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Here, the light -«« ^« *• • ^ " * fUn0tl ° n ° f 
emitting light, the bole transporting layer ^ • * 
function of transporting holes, and the electron transporting layer 
is a layer having a function of transporting elactrona. Herein. 
the electron transporting layer and the hole transporting layer 
« generally called a charge transporting layer. The ll*t 
emlttin g layer, hole transports layer, an* electron transports 
layar. may be each independently osad as two or mora layars. 

10290] 

Moreover. a»,on g the char g a transports layars provided 
adjacent to an electrode, those having a funotion to improve the 
char g e injection off iciency f«m = alactroda. andhaving the effect 
of lowers driving voltage of a davlca. ara g a„arally jest called 
a charge miction layar ,a nole injection layar. electron injection 
layer) - 
[0291] 

Further, for tha Mprovement of adhaaion and char g e injection 
fro. tna alactroda. tna above charga injection layar or an 
inaulating layar 2 nm or less of film thlcKness may ba adjacently 
prepared to tha alactroda. and for tha improvement of adhesion of 
tha interface and prevention of fixing, a thin buffer layer .ay 
ha inserted intc the interface of a char g e transporting layer and 
a light emitting layer. 
[0292] 

Purthermor*. in order to transport electrons and to shut np holes . 
a hole prevention layer .nay ha inserted to the interface with a 
light emitting layer. 
[0293] 

Tfce order and number of layers laminated and tha thicKness of 
each layer can ba appropriately applied while considering light 
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emitting efficiency and life of the advice. 
[0294] 

X. the present invention, a, the poller LED having a charge 
injecting my** (aiactron injecting layer, hole injecting layer, 
previa. there are listed a polymer ud having e charge injecting 
layer provided adjacent to a cathode and a polymer UD having a 
onarge injecting layer provided adjacent to an anode. 
[0295] 

for example, the renewing structures e) to p) are specitieally 
exemplified. 

e) anode/charge injecting layer/light netting layer/cathode 
<) anode/light emitting layer/charge injecting layer/cathode 

enoda/eharge injecting layer/light emitting layer/charge 
injecting layer /cathode 

», anode/charge injecting layer/hole transporting layer/light 
emitting layer/cathode 

1, anode/hole transporting layer/light emitting layer/charge 
injecting layer/cathode 

j, anode/charge injecting layer/hole transporting layer/light 
emitting layer/charge injecting layer/cathode 
k, anode/charge injecting layer/light emitting layer/electron 
transporting layer/ cathode 

1, anode/light emitting lay.r/electron transporting layer/charge 
injecting layer/ cathode 

anode/charge injecting layer/light emitting layer/ electron 
transporting layer/charge injecting layer/cathode 
n) anode/charge injecting layer/hole transporting layer/light 
emitting layer/ electron transporting layer/cathode 
o) anode/hole transporting layer/light emitting layer /electron 
transporting layer/charge injecting layer/cathode 



09$! 1JJ20H&) 20&56# f$:SUGHRUE MION ZINN MA H:MWiH?^-(ft) 



R : 0 0 5 P. 3 5 



JP2003-343243 



p, anode/charge W-**- tranSp0rt1 '' 9 ^"f* 

eating layer/el.ctron tranaporti™ layer,oh«ge 

layer / cathode 
[0296] 

» the concrete e*a„plea of the charge injecting layer, t-r. 
are Mlitut layers containing an coveting poller, layers 
„hic» are disposed mm - » a * «-">° rtlni > lay « 
end contain a -uml having an ionization potential batmen the 
conization potential of an anode materia! and the ionization 
potential of a hole transporting Serial contained in the hole 
transporting layer, layers which are disposed between a cathode 
and an electron transporting layer and contain a material having 
ee electron affinity bet.ee. the electron affinity of a cathode 
serial and the electron affinity of an electron transporting 
material contained In the electron transporting layer, and th. llfce. 
[0297] 

men the above-described charge injecting layer is a layer 
containing an conducting polymer, the electric conductivity of the 
conducting polymer Is P referab ly 10- S/cm or more and 10 ./. or 
less, and for decreasing the leak current between light fitting 
pixels, .ore preferably 10- s/cm or more and »» s/cm or less, 
further preferably 10- S/cm or more and 10' S/cm or lass. 
10298] 

Usually, to provide an electric conductivity of the conducting 
poller of 10- 8/- or .ore and 10* S/cm or less. * suitable amount 
of ions are doped into the conducting polymer. 

[0299] ^ 

Regarding the kind of an ion doped, an anion is used in . hole 
injecting layer and a cation is used in an electron injecting layer. 
A- example, of the anion, a polystyrene 5 ulfonate ion, aixylhenzene 
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donate lo„. camphor suifonate and the ll*e are — ^ 

„. as «-^« - «- . s ° ai ™ lo " p 7 3Bl 

1o „. fetrabutyl — — io " a » a the UkE ~ — • U± " a - 

L03001 

^ thicKness of the charge ^ is « — 

from 1 nm to 100 ». preferably from 2 nm to 50 nm. 

'"trials used i. the charge injecting layer may P-parly he 
seiected m vie. of relation with tee materials or electrode and 
.decent layer, . ana there are exemplified conducting polymers - 
as polyaniime a„a derivatives thereof, polythiophene ana 
derivatives thereof, polypyrrole ana derivatives thereof. 
poly,phenylene vinyls, and derivatives thereof, polY.thlenylcne 
vinylene, ana derivatives thereof, pclyguluoline ana derivatives 
fnereof. polygulnoxalln. a»a derivetives thereof, polyps 
containing aromatic amin. structure. *» «• — **" " 
chain. ana the liXe. ana metal phthalocyanine (oopper 
phthalocyanlne a»a the like), carbon ana the lixe. 

103021 , ... 

The insulation layer having a thicXneas of 2 nm or lees has 
function to maxe charge injection easy, ha the material of the 
above-descrlbea insulation layer, metal fluoriae. -tal oxide, 
organic isolation materials ana the liXe are listed. As the 
poller LED having an ineulation 1-y.r having a thicXneas of 2 nm 
or less, there are listea polymer hfiDs having ae insulation layer 
having a thicXneas of 2 nm or lass provide* a«acent to a cathode 

sna polymer LEDs having en insertion layer having a thlcXaess of 

2 nm or less provided adjacent to an anode. 

[0303] 

Spaclficslly, ***** -x. listed th. following structures q) to 
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ab) for example. 

„ «»« * tMota « s rfJMOr less/1MM 

emitting layer /cathode 

«> anooe/li g ht emitting layer,lns»lation layer having . thickness 
of 2 im or less/cathode 

anoae/lnsulatio, layer having a thl*. « » — 1—/U*t 
layer/insnlation * thiCtoe " ° £ * " " 

less /cathode 

t) anoae/losul^ion laye, having a thickness - • - « l "" h01 " 

transporting layer/light emitting layer/cathode 

., anode/hole transporting -yer/iight emitting layer/insulation 

layer having a thickness of 2 a. or less/cathode 

„ anode/insulation "yer having a thickness of 2 » or 

transporting layer/light fitting myer/ illation layer havia g 

a thickness of 2 an or less/cathode 

anode/lnsnlation layer having a »*- •* » - « 
emitting lay^/aleotroa transporting layer/cathode 
,) anode/light emitting layer/electron transporting 
iarer/insulation layer having a thickness of 2 nm or less/cathode 
„ anode/insulation layer having a thickness of 2 nm or less/light 
emitting layer/ electron transporting layer/insulation layer 
haviag a thickness of 2 » or less/cathode 

., anode/i».olation layer having a thickness of 2 nm or less/hole 
transports layer/light acting layer/elect™ transporting 
layer /cathode 

an, anode/hole transporting layer/light emitting layer /electron 
transporting layer/insulation layer having a thickness of 2 nm or 
less /cathode 

ab) anode/lnsulstlon layer having a thickness ot 2 nm o r lass/hole 
transporting layer/light setting layer/electxon transporting 



0 9flljj2 0B(£'2i::!S5jf f$:SUGHRUE MION Z INN MA (If) 



R : 0 0 5 P. 3 8 



JP2003-343243 



.^insolation layer having a thiols - » - « •«/««"— 

[0304] > 

xn. fcole prevention layer is a layer having a faction of 
electrons and shutting np holes transported fro. anode. 
ona is prepared in the Interface at the cathode side or a light 
emitting layer, and consists o* a .saterial haviag larger ioaisatlo. 
potential than that or tna light emitting layer, ior e*a B ple. 
bath oouproln. a-hydroxygolaoline ax a ™tal couple* of th. 
derivatives . 

film thickness of the hole prevention layer, for example. 
is i nm to 100 nm, preferably 2 nm to 50nm. 
[0306] 

Specifically, the following structures of ao) to an) are 
exemplified. 

„, .node / charge injection layer / light setting layer / hoi. 
prevention layer / cathode 

ad) anode / light emitting layer / hole prevention layer / charge 
injection layer / catliode 

anoa e / charge injection layer / light emitting layer / hole 
prevention layer / charge injection layer / cathode 
«f ) anode / charge injection layer / hole transporting layer / light 
emitting layer / hole prevention layer / cathode 

ag) anode / hole transporting layer / light emitting layer / hole 
prevention layer / charge injection layer / cathode 

ah ) anode / charge injection layer / hole transporting layer / light 
emitting layer / hole prevention layer / charge injection layer 
/ cathode 

1) anode / charg. injection layer / light .sitting layer / hole 
prevention layer / charge transporting layer / oathode 
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„, aaode / light emitting ' — — 1W1 ^ ' 

transports layer / charge indention HI- / 

aaode / charge inaction layer / light emittiag layer / hole 
nation layer / aleotroa traaaporting layer / charge faction 
layer / cathode 

al, aaode / charge lajectioa layer / hole traaaportiag layer / light 
emitting layer / hole preveation layer / charge traaaportlag layer 

/ cathode , . _ 

am) aaode / hole traaaporting layer / light emitting layer / hole 
grevention layer / electroa traaaportiag layer , charge inaction 

layer / cathode . 
an, anode / charge injection layer , hole traaaportiag layer / rght 
emitting layer / hole prevention layer / electroa traaaportiag layer 
/ dwrge injection layer / cathode 



[O307] 



ID oaaa of polymer-tED production, when a fU. rotation 1. 
carried ont from a solatloa. it caa he done hy coatiag .ad thaa 
jo ct drying the aolveat . hy csing the couple* compo.ltion or poller 
ca^lex co„*o»nd or the preaaat laventloa. la case where a charge 
traaaportiag material or a light-emitting material is ^ed. the 
same technic can he applied, aaa it is very advaatageoua oa 
prodaction. aa for the fl^-formln, -ethod from aolotioa. there 
„» he used coating n,ethoaa. auch aa apla coatiag method, oaatlag 
method, micro gravare coating -chad, gravure coatiag uethod. 
har-coatlcg methoa. roll coatiag method, wire-oar coatiag -ethod. 
dip coatiag method, apray ceatiag method, screen atenclling method, 
flaxography method, offset printiag method, and ink-Set prating 
method . 



[030S] 
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M £ or the thiehneas of the llcht fitting layer In «. POl^ 
tEC ef the present invention, the «««■ ^"f 9 

en serial — . an* _» properly - selected so that the drivin* 
vol ta g e and the li g »t e»ittln g efficiency become «<- «lues 
cad for example. « is fro* i nm to 1 «. P«ferabl, fro. » nm to 
5O0 n». further preferably from 5 nm to 200 nm. 

[03091 

xn tb. polymer LEO of tb. present invention. n g ht-.»ittin g 
materials other tban the complex composition or polymer complex 
com pound of tbe present invention may be mixed in . lipht emittfn. 
lay er. Moreover, in the pother LED of tbe presect invention, e 
iight emittin, layer conteinin g li g ht-emlttin g materials other then 
the complex composition or polymer co**i«c compound of the present 
invention may be laminated with the lipht emittin g lever contains 
the poller ll g ht-e»ittln g material of the present invention. 
[0310] 

As the light-emitting material. Known materials can be used. 
As for lo*molecuiar weight compound, there can be used, for example, 
na phthaiene derivatives, anthracene or derivatives thereof 
pervlene or derivative, thereof; dyes such as poXymethine dye,. 
Athene dyes, cou.arine dyes, cyantne dyes; metal complex of 
3-hydro^uinoline or derivatives thereof, aromatic amme, 
tetraphenylcyclopentane or derivatives thereof. or 
tetraphenylbutadiene or derivatives thereof, and the like. 



10311] 



>ll] 

specifically, there can be csed Xnornn compoonde scch as those 
Ascribed in »-» ... "-5178!. «-195 3 93 and the U». for 
example . 
[0312] 
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When the polymer LED of the Present ">™"°" Ms * ^* 
reporting layer, es the hole transporting materiel* — • «-» 
m exemplified P^y^ - derivatives thereof. 
^ t or derlvetives thereof . polyeiloxane derivatives MM 
a n aromatic — 1. the side chain - «- — ■= teln ' »— 

natives. «yi— derivative., derivative. 

«lphenyldiamlne derivatives, pclyaniline or derivatives thereof, 
polythiophene - derivatives thereof, polypyrrole or derivatives 
thereof. poly, P -phenylen.vii.ylene, or derivatives thereof- 
p oly<2.5-thi.nylen.vl»ylene> or a-Wtx. thereof, or the liXe. 

'""pecifie e^ple, of the hots transporting material Include 
those described to »-* — - ..-T.-7. 63-l 75 »eo. 2-1353S9. 
2-135361, 2-209988, 3-37992 end 3-152134. 

[0314] „. . , 

M ong the.. a. the hole transports material. ».ed to the 
transports layer, preferable are polymer hole transporting 
aerials such es polyvi»»lcarb«ole or derivative, thereof, 
poly.llan. or derivative, thereof, polyene derivative, having 
an aromatic amine compound group in the side chain or the main chain, 
polyenillne or derivatlvea thereof, polythiophene or derivatives 
thereof. poly(P-ph=nylenevin y le»e, or derivatives thereof. 
p 0 lv<2. 5 -thlenylenevinyle=e> or derivatives thereof, or the like, 
and further preferable are polyvlnylcarbazole or derived 
thereof, polyailan. or derivatives thereof end polysHoxane 
derivatlvea having en aromatic amine compound group in the side 
chain or the main chain . in the cane of a hole transporting material 
having lower molecular weight, it is preferably dispersed in a 
polymer binder for use- 
10315] 



09$! 1JJ20H&) 20&57# f$:SUGHRUE MION ZINN MA H:MWiH?^-(ft) 



R : 0 0 5 P.42 



JP2003-343243 

125 

e olT ,„-vinyl carhazole, - '""stive tnereof can M obtelned. for 
„y cation polymerisation or radical palpatio, of a 
vinyl monomer. 

« the polysllane or derivatives thereof, there » exemplified 
ccmpouads descrihed i- <*-■ ■ SI. »» «»»' - " »■'"• 
published specification, and the llhe. P- synthesis, methods 
aescrlhed in then, een he used, end e «lppin 9 method can he suitahly 
used particularly- 

'"Tthe polyslloxane or derivatives thereof, those havl» 9 the 
structure of the ahove-deseribed hole transport!^ material havlna 
.ewer moleculer walght ia the side chela or mala chela, slace the 
siloxaae skeleton structure has poor hoi. transporting property 
Particularly, there are ex«,plif led those hevlu, »a erotic amine 
havlns hale transporting property la the side chela or mela chela. 
103181 . 

The method for forming a hole transporting isyer is act 
restricted, aad la the case of a hoie transporting lever having 
10 wer molecular weight, a method ia which the layer Is formed from 
a mixed sciatica with a polymer binder is exemplified. la the case 
of epelymer hole transport materiel, a method in which the layer 
is formed from a solutioa is exemplified. 

'""I! solvent used for the film forming from e solution is act 
particularly restricted providing it caa dissolve a hde 
treasportiac material. As the solvent, there are e*e„pllfled 
chlorine solvents such as chloroform, methylene chlor.de. 
S1 o»loroethane and the l«e. ether solvents such as tetrahydrofuran 
an, the llhe. aromatic hydrocarbon solvents such es toluene, xylene 



0 9fiijj2 0B(£'2i::!s::jf ^isuc-hrue mion z inn ma mMiiWi&yhm 



R : 0 0 5 P. 4 3 



JP2003-343243 



m4 the li*e. Ketone solvents sue, as acetone. "^ 

ma the li*e . an, ester solves such as .thy! ecetate . butyl .estate. 

ethylcellosolve acetate and the like. 



[0320] 



20] 

„ the «*. forming -etbod «— ■ ttere ° a " bS ° S 

coating methods such ss . spin coati» g method, casting method, micro 

^.coa^^. g rsvurecoatin g method, bar co.tln g method, 
roll coating method, wire bar .oat,,. method. «. — ' ™""° a ' 
spr .ycoatin g method, screen printing method. < 1 -^«»« to4 ' 
offset Plating metbod. imW.t Printing method and the lixe. 



[0321] 



The polymer binder to be mixed i. «-t which does 

not extremely disturb a Cher., transport!^ property, and that does 
not heve strong ebsorption of a visible II** la suitably used. 
As such polymer binder, polylm-viuylo.rb.role, , poly-nilln. or 
derive, thereof, polytblophene or derivatives thereof 
poly ( p-pha»ylana vinylene, or derlvetlves thereof. 
polyU.5-thd.ayl.ae vinylene) =r derivatlvea thereof 
polycarbonate, polyacrylata. goly.methyl acrylate, . poly.methyl 
m eth.crylate>, polystyrene, polyvinyl chlor.de,. polysllomane 
and the like are exemplified. 
[03221 

Regarding the thieve,, of the hole transporting layer, the 
optima* value differs depending on material need, and may properly 
he selected so that the driving voltage and the light emitting 
efficiency become opt™ values, and at least a thickness at which 
„„ pi. hole Is produced i. necessary, end too large thlcKness is 
not prefersble since the driving voltage of the device increases. 
Therefore, the thlcKness of the hole transporting layer is. for 
cample, from 1 nm to l ».. preferably from 2 nm to 500 n». further 
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preferably from 5 nm to 200 nm. 
[0323] 

When the polyser IBP of the present invents - 
transport^ iayer, *no»n compound. » »aed as the —tr» 
materials. — ™ — «— 

derivative, art.uraqoi~onedi.net.,... or derivatives thereof, 
bensoqulnone or derivatives Career . oaphthoquinone or derivatives 
thereof. anthraquinone or derivatives thereof, 

tetracyaaoenthraquioodimethane or derivatives thereof, fluorenone 
derivatives, diphenyldicyanoethyleae or derivatives thereof, 
dlphenoqoinone derivatives, or metal flaxes of 
8-hydroxyqumollne or derivatives thereof. poly,ul»oline sod 
derivativea thereof, polywlnoxalln. and derivatives thereof, 
polyfluorene or derivativea thereof, and the lixe. 
[0324] 

Specifically, there are exe»pli«ied thoa. described in JP-A No, . 
63 -,0 2 57, eS-iV^O. 2-i353 59 . 1-lJMil. 3 "" 9 " '"' d 

3-152164. 
10325] 

M,on g then.. oxadiazole derivativea. henzoqulnone or 
derivatives thereof, anthraqolnone or derivativea thereof . or ™tal 
ocnplexes of o-hydrosyquinoline or derivativea thereof, 
polyquinollne and derivativea thereof, polyqoinoxeline and 
derivetivea thereat, polyflu.reoe or derivatives thereof ere 

and 

preferable , 

2- (4-biphenyl) -5- ( 4-t-butylphenyl) -1 . 3 . 4-o»*imiol» , 
henzoqulnone, anthr aquinone . tris (8-quinollnoi) alumina and 
polyguinoline are further preferable. 
[0326] 

The method for forming the electron transporting layer « not 
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Iterial having — molecular ' ~« 

£ rom a powaer. or , methoa of f a-* onsleg from a solution or melt- 
state is exemplified, ana in - of a polymer electron 

tt a» S po« ^ material, a methoa of £ ilm- £ orming «- • =™ 
« molten state is exemplifiea. respectively. »« the t- of 
frem . nation or molten state, the above polymer 
binder can be used together- 

'""I solvent usea in the £ ll»- £ ormi„g from a solution is oot 
parties restricted previa.* it can «-«*- « 1 « t "» 
transporting materials and/or polymer binaars. As th. solvent. 
t h.r. are exemplify chlorine .elvents sue, as chlerefcrm 
methylene chloriae. dichloroethan. an* to. lihe. ether solvent, 
such aa t.trahyorcf uran and the liXa . aromatic hydrocarbon solvent, 
aucha. teluene. xylene end «- U» . *eton. solvents such as acetone 
methyl ethyl Ketone and the 11*.. ana aster soivents such 
acatata, butyl acetate, ethyleellosolve aetata ana the liKe. 
10326] 

As the film-f arming. ethoa from a solution or meitea state, there 
can he us.a ooati» g methoaa such as a spin coating mathoa. casting 
mathoa. micro gravure coating mathoa. gravnre coating mathoa. her 
coating mathoa. roil coating methoa. wire har coating mathoa. dip 
ccating mathoa, spray coating methoa. screen printing methoa. flexo 
printing mathoa. offsat printing methoa. in«et printing methoa 
and the liKe. 
[03291 

The polymer hlnaer to he mixed is preferably that which aces 
not extremely aistnrb a charge trensporting property, ana that does 
not have Strang absorption of e visible light is suitably used. 
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aerlvatlvea thereof, polythlopheoe or thereof. 
P oly<P-Pheoyleoe vleyleee, or aer^ativea thereof 
polyU.S-thleeylene vlnyXeee, or aerlvatives thereof 
polyearhooate. polyaoryxate, poXy„»ethyl aoryXate, . poly^yl 
„o t haer,late>. polyetyreoe. P"»<v«vl — «•). 
and the like are exemplified. 



[03301 



gegaraieg the OUM. of the electro, traesportlag layer, the 
optunpn value axffers aepeoaiug on vertex use,, aoa »ay properly 
ba S eleetea ao that the arlvlog voltage end the light etolttlpg 
.fflcleocy hecc»e opt«u» values, aea et least e thlcKoesa et »hleh 
„ pip hole Is prouuoea la oeee.sary. ao- toe large threes, i. 
pot praferahle eleoe the arivlpg voltage 0. the aevloe leerease.. 
Therefore, the thloheess o£ the eleotroe trapsportlo, layer 
for exea.pl., .»«.! «»• preferahXy from 2 ™» « "0 e». 

further preferably fro. 5 o* to 200 pm. 
[03311 

The sohstrate for»Xpg the polyeer LED of the present iuveotioo 
„,y pref erehly he thet aoee pot ohaege to for^ag pp eleetroae eea 
layers of organle materials, epa there ere e^lifled glee,, 
plasties, poller «11». slllooo suhstrates aua the ll*e. xp the 
oass of e opague suhstrate. it fs preferehle that the opposite 
eloctroae la trapaparent or semltrapspareet . 
10332] 

usually, at least ope of the electroaes cooaletipg of ap aaoae 
an a a cathoae. la tfaaspafept or se*ltransparent . Xt fa prefarabXe 
that toe apode la trapspareat or semitraospareet. 

« the material of this apoae. eXeotrop oouapctive *etal oriao 
fila,s. se»ltrauspar.nt .netal tn= films ana the 11- are aaea. 
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Specifically. — » — — " "V 51 1 

conductive glass — - - "^'""^ 110 ■ 
i.dfum/sinCo.ade and the ~* - — * °* ia * ' 
ana goia. platinum. — — » 9 like m U56d ; 
then, ITO. indlum/sinc/oxide. oxide ere preamble. »= 
fabricating method. * — vapor deposition method. «»t«»«l 
•o-d. ion P-t ing P-iug — - - «- ^ ™^ 

„ the enoae. there — »° — * CO " toCtln3 

fi,,. such a. - — « " 

or derivatives thereof end the like. 

'"'I thlcXness of the anode can he appropriately selected while 
oonsidering transmission « . — end electric conductivity, end 
for «U. from 10 . to 10 «.. preferably from 20 nm to 1 * 
„, further preferably from 50 em to 500 nm. 

'""Lther. for easy charge infection, there may he provided on 
the anode a layer comprising a phthelocyanlne derivative conduct!.* 
powers, oarhon and the ll*e. or a layer having an averse film 
,«« ^omnrising a metal oxide, metal fluoride. 
thlcXness of 2 nm or less comprising 

organic insulating material and the like. 

'""Is the material of a cathode used in the polymer hED of the 
present invention, that having lower worK function is preferable. 
Per enable, there are used motels soon as lithium, sodium, 
potassium, rubidium, cesium, beryllium, magnesium, calcium, 
strontium, barium, aluminum, scandium, vanadium, sine, yttrium, 
indium, cerium, samarium, europium, terbium, ytterbium and the llxe , 
„r alloys comprising two of more of them, or alloys comprising one 
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or mora of the. wi- one or more of gold, silver, platlnom. °°*P- 

_se. .it—. — «■ • *— t - Ma 9 T" 

or graphite ^t^tion compounds and the Espies 
all oys mclude a maguesium-silver — - 

^sium-alomlnum — I—"- — 1—™ 
. 1nlf lithium- indium alloy, 
alloy, lithium-magnesium alloy, Hthiu 

^n-^nke The cathode may be formed into 
calcium- aluminum alloy and the like . The c 
a laminated structure of two or more layers. 

[033 1 thickness of the oathode can he appropriately selected while 
consider^ transmission cf a li S ht and electric conductivity, and 
for example, from 10 nm to 10 *m. preferably from ,0 
m , further preferably from 50 nm to 500 nm. 
i Q337 ] 

„ the pat** for fabricating a ^ the™ are used a vacuum 
vapor deposition method, sputtering method. la.inat.oa method la 
wh ich a metal thin fil» 1» adnered under heat aod pressure. 1 
tb. W.. rurth«. there may also he provided, between a cathode 
a „d en organic layer, a layer comprising en conducting poller, 
er a layer heving an average fila.thidcn.aa of 2 nm or lea. comprising 
. mM oxide. metal fluoride, organic Ration materia! and the 
UK. and after fabrication of the cathode, e protective layer may 
^30 he provided which protects the polymer UD. For stable ose 
of the polymer h B P for a long period of time, it ia preferable to 
provide a protective layer and/or protective cover for protection 
of the device in order to prevent it from outside damage. 

[0338] . 

As the protective layer, there can he need a polymeric componnd, 
„ t al oxide, metal fluoride, metal borate and the lihe. As the 
protective cover, there can he used a glass plate, a plastic plate 



09$! 1JJ20H&) 20&59# f$:SUGHRUE MION ZINN MA H:MWiH?^-(ft) 



R : 0 0 5 P.49 



JP20O3343243 



the surface of which has been -W"*- t. lower-weter-permeatro 

wnioh the cover is pasted with an device substrateby . thermosetting 
resin or light-curing — « sealing. « — « 
using a spacer, it is easy to prevent an device from being l—ed. 
„ an inner gas such as nitrogen aad argon is sealed in this space, 
it is passive to prevent oxidation of a cathode, ana further .hy 
plaoi »g a desiecant such as barium oxide and the 1*. in the 
aB ove-deseribed space, it is easy to suppress tbe damage of an device 
hy moisture aaherea in the paction process. *mong them, any one 

or more means are preferably aaopted. 

I 0339 ] 

The poller LED of the present invention can t>. used for a flat 
ligh t source, a se^nt display, a dot *atri* and a li*U* 

crystal display as a baoX light, etc. 

[0340] , _ 

Por obtaining light emission in plane tor. using tbe polymer 
LED of tbe present Invention, an anode ana a catboae in tbe plane 
form may properly be plaoea so tbat they are laminated each other 
further, for obtaining light emission in pattern form, there is 
. methoa in which a mas, with a window m pattern form is placed 
on the abcve-aescribea piano light omitting aevice. a methoa in 
which an organic layer in non-light emission part is formed to obtain 
extremely large thichness proving substantial —ll** —on. 
end a methoa in which any one of an anode or a cathode, or hoth 
of them are formed in the pattern. By forming a pattern by any of 
these methods and by placing some electrodes so that independent 
on/off is possible, them 1= obtained a display device of segment 
type which can display digits, letters. simple mar*s and the like. 
Purther. for forming a dot matrix device, it may he advantageous 
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that ^ - » — - *- — - — - 

so that they cross .t right ■ By - -hoe ^ which . 

of hinds of polymeric rounds fitting ^ ' * 

are placed separately « a -t— *» — ' 3 — £ll " r ~ 
filter is used, area color displays and 
luminescence converting filter is useo, 

mum color diSP^S « * « " 

by passive driving, or by -five combined ^ ^ 

and the in-. a - ices ~ be "** aS * ' 

a compute,, television, portal terminal. P-t— t-*— « 

uavigatlon. view finder of . video camera, end the 1«. 



[03411 



ill 

either. the above-described light emitting device in plane 
£o rm i, a thin .elf -light-emitting one. and can he suitably used 
« a fiat light source for bacK-llght of a liquid crystal display 
or as a flat light source for illumination. Further, if a flexible 

display . 
[ EXAMPLES > 

'"tTc following examples will illustrate the present invention 
further in detail, hut the scope of the invention is not limited 
to them. 
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[0343] 
Example 1 



Mt « adolna iridl« co„plax » (co-.arei.llY -U* £r °» 
^lean Ova S-ce. t. Poly- 1 

h e« ln a«» m an a-ount we ig nt. a — » =<™ 

„ p~p.re* Inclu^ t h a i» — •» * " ^ 

o„ . g l,s S S uOs«ata »itn 15 0 . t hi< *nass of XK « 
t „ >y a apottarin. -too*. * — «~ « 
p„i y( a«y 1 aaad 1 ox y t>, 1 c PB ana,/P<,ly=t y rana»ul£on 1 = 

avaHaMa «- Bayax. Baytron P, »a 8 ooate* >y a 
6pln -coatm 9 m at h ca to «. a ,0 - * 
aryln , on a *ot Plat, at ,00=C ,0, 1. — — » 
„ a3 osin, tna onlorofo*. P«p»ao a„ov. by a 

^ooatln, netno.wltn »00 *p» * ™tatm g apaa*. Tna tntofcna.a 

of tha *u. «— «• ™° ™ **" ° 

. raoucao praaao» at 80.C M 1 »oox. and than aob,aotea to vapor 
position in tna ordor o, LtP navtnp aooot 4 n. — as a 
cat^oaa ou«ar an, ^« navin. atont 5 - 

th en alu„in m navtn, ...out 80 0» tnic*nes S as a cntbooa to «- 
» EL oavtoe. Tna vapo, oaposttXon o £ ratals was chance* aftar 
. aeg raa « vacon»raacna a to 1 - »- Pa o. la... By - ~ 
« tna aavi« oOtalnad, EL U*. a m iasion hav!n S a pan* at «» 
was obtained. 



[0344] fi 

Polynva* co^pouno 1 , A a^atantiallT compose* of the 

following repeating unit. 



TO : 



=1:1 
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[0345] 

Iridium complex A 




Polymer oompoond 1 »as « f " ~ 

num^-ave^e moleoolar »— 1 «*—*"" 

permeation cnromato 9 raphy (GPC> In term, - Polyetyren.-reduoed 

numoer-avarap. -.leonler * *— *"< ° hl0r0t ° r '" 
or tetrahydrofuran (THF) . 



10346] 

Synthetic Example I Synthesis of Poiymer compound 1 
10347] 

Synthesis of Compound 1 

In a thre.-neo* . capacity Of 500 ml b eln g 

replaced wltn nltro g en. 6.65 , (»■♦ — » - 
» VW^WIW— was onarped. followed ny isolation la 
140 ml of a mi*ed solvent composed of trif luoroacetlc aoid = 
chloroform .1.1. TO t M s solution was added sodium pejorate 
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foiiowea * — - 20 — V 

solllt ion was —a through Ceiite. * ™ 

toluene. - —at. - — ^ -"■."tt 
^ with sulf.te. «~ eliding the solves. ..11 

g of a cruae proouet was obtalnea. 

erua. proauct was *»- 133 

to «... . - - r ° tt " r ' the ""T r a 



[0348] 

Synthesis of Compound 3 




M t.r . three-nec* W having a capacity of 100 »1 helng 
r e P lacea with nitrog.n. 3.1 g of ..agneslu*. 33 -1 of THT ana 3 33 
g of Co^ouna 3 were chargea into the a-*- «*« adaing a few 
arops Of 1.2-aibro*oethan. therein, taction was oo^acaa hv 
Mating With a heat g»a. The reaction solution was stirrea or 3 

..elng aah 3 a=taa to elimination of excess amount of magnesium by 
annotation, ana then being washea with 100 ml of THF. 
ohtainea was aroppea with a » solution ,30 mi, which haa been 
susp enaea with 3.00 g of cempcuna 2. followed by stirring for 1.5 
hours. Thereafter. 1.. »1 or water was aaaea to oause extraction 
b, phase separation. The agueoue phase was otractea twice with 
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*lth water - the, saturated «« concentrating the 

sol utlon. 11.0, . - - — • ^ - 1,113 

waB used in the — t step without being sub 3 ect.d to any other 

purification. 

MS (« (..eo.tlve. KCi addition,) -/a = 765. 7*3. 761 (M-H) 

The Co,apou„d , was synthesized aecording to the ™thod disclosed 

in WO2003062443- 

C a H 17Q ,OCbH 17 



[03491 

Synthesis of Compound 4 




D 

QC,H l7 4 

in a egg-plant type flas* having a capacity of 100 ML. 11.0 ■ 
of compound 3. 23 ,1 of toluene and X..7 . - P-toluenesulfonlc 
M ld .onohydrete were charged, followed by stirring for 2.= hours 
u»der reflux. Thereafter, the solution was left to ha cooled down, 
flowed by addition of 100 »1 of tolnene and then being washed 
with 50 ,1 of water. The solution was passed through a short colo»n 
peeked with silica gei to he concentrated to obtain a crude product . 
Mt er being subjected to purification by .Hi- 9* «»— 
chromatography (hexane . toluene -5.1,. 6.81 g of Cos*ound 
was obtained. 
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[03501 

l H-NMR (300MHZ/CDC13) -. 

7.« «. I-"-'-" «-.»'■ " " ■ 

6 . 69 ».«.01 (t. «).!•" (-«.»■«• t0l - 3 ° ( "' 20H> - 

<!!!U».. « addition,) »/. . 7,7. 745. 7,3 (M-H, 



[03511 

Synthesis o£ Compound 5 




[0352] 

•Preparation of CBHl7MgBr 

I B a three-nedcflaslchavlngacapacity of 100 ml. 1.33 9 (54.2 

of -MP-!- - SUb36Ctin9 'I ^ 

drying and then to replacement of atmosphere with a^n. T this 
was a dded 10 ml of THF and Z . 3 ml <13.Smll Of l^omooct-. follow 
by bating to commence reaction. After 2.5 — P-ed unde, 

reflux, the reactant was left to he cooled down. 

[0353] 

■Grlgnard reaction ^.„„ 
X. a thraa-nac* flas* having . capacity of 300 ml MU. 
repined nitrogan. l.oo g «,... - -» - 'l' «• 
^aauspnnaao.ithlOalor™. Thn suspend solution was coolen 
toato.C, and tfcanaudaa with thau»H17«gBr solution praparadabovs. 
Ml or taxing o« tne cold oat*, too solution was stirred t or 5 hours 
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onder refiu*. The ™ectant solution, after having been left to be 

OMlea « ***** -«» » - - -~ - h7tooohi ;: tl ; " f 

X state - the solution we. — * the 
hy drochloric add from a -speeded —«» » * SOlUtl °" • 

sodium sulfate, and theo. the eolveat was distilled off to obtain 
! 65 g of a raufe product. ««. being subjects to purification 
0, silica 3.1 column chromatography (hexaue . ethyl acetate - = 
11 1 30 g of Compound 5 was obtained. 

ccoci, .t.« «). «■ " 7 34 °; 

a,. ...i to e.es en. »>. * » i«. »>• to °' 66 S4B) 

MS (MCI. Negative, m/s) : 5". S«l. 579 



[0351] 

Synthesis of Compound 6 




In . two-nech flas* having a capacity of 25 .1 being replaced 
„ lt hnitrogo.. ..».(..»-»)■* «*— - 5 ~ < *"-' * 
bY dissection Of « »1 of toluene. This solution was added with 
0 0, g (0.06 —1) Of p-toluen.sulfonlc acid monohydrete. followed 
b y stirring at ioonc for 11 hours. The reactant solution, after 
M vi„g been left to be cooled down. wns washed with water. «. agueous 
NaOH. water and saturated saline in this order, followed by 
elimination of the solvent to obtain 0.14 g of Compound 

(CDC1,. 300MHS, = 7.5* (d. 1H, . 7.53 («. M . »■« <*■ 1H >' 
,. J9 «br. 1». 7.13 I.. 1H). 7.13 (d. 1H, , 1.93 <br. «) . 1.16 (.. 
24H), 0.93 (t, 6H). 
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FD-MS (m/s) : 566. 564. 562 
[03551 



Synthesis of Polymer compound 1 

M ter chargihg - - — 3 *' °" 28 9 " 

0. 3 1 g of ,.,-hipyridyl - . -actor. - «— - ™ " 

t ctrahydrofuran <THF) <a grated solvent, ^ had heeu 
reviolly deaerated hy huhhling - — ~» *"" of 

this mixed solution was added wit. 0.55 g - 
blstl 5-cyclooctadiene,nic*el<0, ,1«0»)O. followed hy stirring 
room temperature for 1. — and coasecotlvely he no 
^eeted to reaction at a room temperature for ,0 hou«. - 
reaction was carried oat and., a ni«og.n atmosphere. ~« «- 
r eaotion ... completed, the teaotant solution was poured with a 
„ lM d solution of methanol 50 -/ ion-exehanged water =0 ml . 
£ oilo„ed hy etirriug for ahoot 1 hoot to precipitate. Thereafter 
the precipitate generated was collected hy «!«-»-. J* 
precipitate ooilaoted was dried under .educed pressure, followe 
hy dissolution in toiuene. This soiction „a, 
elimiuate iusoluhles. followed hy heiug pes.ed through a column 
p ae*ed .it, alumlne. This soiction was washed 
hydrochloric acid. This soiction was lest coder staudst^ 
/ollowed hy recovery of a toluene layer. This solution was washed 
Tith ahout 3.5 * of egueous a-onia ! theater, this solution was 
lBft under standstill, followed hy recovery of a toluene layer 
Ihl5 solution was washed with loo-exchanged water, followed hy 
recovery of a toluene layer . This solution was poured into methanol 
to generate precipitate again, followed hy recovery of the generated 
precipitate. This precipitate was dried under reduced pressure 
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obtain 0.17 g of Polymer compound 1. 

*h« polystyrene-reduced numb^average molecular weight of 
Poller confound 1 was a.. ■ IDS and the polystyrene-reduced 
weight-average molecular weight thereof was 1.4 * 10 5 . 
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[Name of Document] Abstract 

[Abstract] 

[Problem] 

To provide a composition comprising . compound editing light 
emlsBi „ n from the triplet excite state end a polymer compound, 
thereby enhancing light editing efficiency of a device osing this 
ln a light emitting layer of a light emitting device. 
[Soving Means] 

A composition which contains a polymer compound comprising a 
repeating unit of the following formula (1) or [2] . and a compound 
which exhibits light emission from the triplet excited state. 

l 1 2 

[Wherein Ar> and Ar> represent a trivalent aromatic hydrocarbon 
g ,oup or a trivalent heterocyclic group. * and X* represent 0, 
s , C (=0). etc. X 1 and X 1 are not the same]; 
~Ar 3 Ar 4 

(2) 



[wherein Ar> and Ar* represent a trivalent aromatic hydrocarbon 
9 „up or a trivalent heterocyclic group. X> and x< represent N, 
B P, etc. X 3 and X< are not the same]. 



[Selected Figure] No 
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